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Executive Summary 
The Maine Department of Transportation (MaineDOT), along with the Bangor Area 
Comprehensive Transportation System (BACTS) and other stakeholders, conducted a 
study of Interstate 95 in the City of Bangor.  The purpose of the study was to evaluate the 
long-term needs of the I-95 Corridor in Bangor and to identify a set of recommendations 
to provide safe and efficient transportation service through the year 2030.  
Background 
 
I-95 was constructed as part of the National System of Interstate and Defense Highways 
(Interstate Highway System), established by Congress in 1956.  Most of present-day       
I-95 through Bangor was opened to traffic in the early 1960s.  Rural Interstate 
connections to Newport and points south and Orono and points north were opened to 
traffic in the years following.   
 
Since the 1960s, car and truck traffic volumes on I-95 have grown more than fourfold.  In 
1963, the I-95 traffic volume over the Kenduskeag Stream was less than 12,000 vehicles 
per day.  Now, I-95 at the same location carries 49,000 vehicles per day, making it the 
most heavily traveled segment of Interstate highway in Maine north of the Greater 
Portland area. 
 
MaineDOT’s 20-Year Transportation Plan of January 2001 recognized that I-95 through 
Bangor was a highway corridor in danger of becoming highly congested in the next 20 
years.  At the same time, MaineDOT’s bridge engineers recognized that the I-95 bridges 
in Bangor were aging and that decisions would need to be made in the coming years on 
whether the bridges should be rehabilitated or replaced by new bridges.  The Bangor I-95 
Corridor Study was initiated in late 2007 to evaluate existing and future traffic conditions 
in the Corridor so that improvement recommendations could be developed that would 
meet the traffic safety and capacity needed and help guide future decisions on bridge 
structure maintenance, rehabilitation and replacement.   
 
Connecting Maine, MaineDOT’s current long-range plan, also identified Maine’s 
Interstate system as a critical factor in the health of Maine’s economy and identified it as 
a strategic investment area.  The Bangor I-95 Corridor Study is consistent with the stated 
goals of Connecting Maine: 
 
I. Ensure a safe and secure transportation system. 
II. Ensure the sustainability of Maine’s transportation system. 
III. Promote economic viability and competitiveness through transportation 
investments. 
IV. Enhance quality of life by developing and implementing transportation 
programs that enhance communities and Maine’s natural environment. 
V. Enhance public awareness and participation. 
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Purpose and Need 
 
As stated earlier, the purpose of the study is to evaluate the long-term needs of the I-95 
Corridor in Bangor and to identify a set of recommendations to provide safe and efficient 
transportation service through the year 2030.  With the growth of traffic that has occurred 
in the 50 years of its existence, I-95 is facing greater challenges in meeting the safety and 
mobility needs of its users.  Incidents anywhere along the highway create traffic hazards 
that can temporarily reduce highway capacity and produce massive traffic backups.  On- 
and off-ramps designed over 50 years ago are operating poorly under today’s traffic 
volumes.  The goal of the Bangor I-95 Corridor Study is to provide a direction for future 
investments in this corridor to address these deficiencies and ensure that I-95 can 
function effectively into the future. 
 
Study Process 
 
After the definition of a study purpose, one of the first steps in the study process was to 
define a study area for I-95.  The Bangor I-95 Corridor Study Area extends the entire 
length within the City of Bangor from the Hermon town line in the south to the Veazie 
town line in the north, a distance of 7.5 miles.  This study area was chosen because it 
encompasses the most heavily traveled portions of I-95, from the Exit 182 interchange 
with I-395 to the Exit 187 interchange at Hogan Road.  Figure 1 shows the Bangor I-95 
Corridor Study Area. 
 
The study process had two major components: the technical analysis and public 
participation.   
 
The technical analysis includes a review of existing conditions, a forecast of future 
conditions, and an analysis of alternatives.  The review of existing conditions includes 
traffic volumes, physical inventory, mobility and safety performance, an inventory of I-
95 and related transportation resources, and an environmental overview.  The future 
conditions forecast includes future traffic volumes, mobility performance, and a review 
of external factors that could influence future conditions.  The alternatives are identified 
from a range of potential strategies, and analyzed to measure their effectiveness and 
assess their feasibility.    
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Figure 1 Study Area 
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Public Participation 
 
The public participation component of the Study included three major elements.  The first 
was a Public Advisory Committee composed of representatives from the following list of 
entities.  The purpose of the Committee was to help identify issues in the I-95 Corridor, 
offer potential actions, help define future performance expectations, and provide 
feedback on preliminary findings.   
 
MaineDOT  Federal Highway Administration Maine State Police
 BACTS  City of Bangor   City of Brewer 
 Bangor Mall  Eastern Maine Medical Center        
  
A total of four Public Advisory Committee meetings were held between March 2009 and 
March 2010. 
 
The second element involved a series of public informational meetings held in the City of 
Bangor.  The purpose of these meetings was to give members of the general public the 
opportunity to receive information during the course of the study, have input on corridor 
issues, offer potential actions, and provide feedback on preliminary findings.  These three 
public informational meetings were advertised and jointly sponsored by BACTS and 
MaineDOT and held on May 27, 2009, November 12, 2009, and January 6, 2011.  
 
The third element was a Bangor I-95 Corridor Study website to provide information 
about study objectives, existing and future conditions, Committee meetings, public 
informational meetings, transportation alternatives, and study findings.  The website has 
provided opportunities for public feedback by way of e-mail messages or by completing 
an on-line questionnaire about I-95.  The website has been accessible from the 
MaineDOT website at http://www.maine.gov/mdot/bangori95study/index.htm.  
 
Existing and Future Conditions 
 
Baseline information about the Study Area was compiled to provide a picture of the 
Bangor I-95 Corridor in terms of traffic characteristics, safety, mobility, and 
environment.  In addition to compiling and evaluating this information for existing 
conditions, traffic volumes, mobility characteristics, and other factors, MaineDOT also 
looked at changes that could be expected under future conditions. 
 
Figure 2 shows the ranges of Annual Average Daily Traffic (AADT) that exist in the I-95 
Corridor. Volumes within the Study Area vary from a low of 27,360 vehicles per day 
south of Exit 182 (I-395) to a high of 48,660 vehicles per day on the segment between 
Exits 184 (Union Street) and 185 (Broadway).  Volumes are nearly as high between Exits 
185 and 186 (Stillwater Avenue). 
 
 
Bangor I-95 Corridor Study – Executive Summary ES-4 
Figure 2 AADT on I-95 in Bangor 
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Historic trends in traffic growth indicate that traffic volumes in the I-95 Corridor would 
be expected to continue.  Figure 3 shows the historic and projected trend in traffic volume 
between Exits 185 and 186.  Projection of this growth trend suggests a linear growth in 
traffic at an annual rate of 1.5% from the 2007 base year.  Extended to year 2030, the 
traffic volume on I-95 would increase by 34.5% over the 23-year period. 
 
Figure 3 Bangor I-95 Traffic Projection 
Projection of AADT on I-95 at Kenduskeag Stream
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Highway Crashes 
 
Highway crash experience is the safety record of a highway facility.  Table 1 summarizes 
the crash experience in years 2005 through 2007 on the Bangor I-95 mainline in terms of 
numbers of crashes and severities of injury.  As the table shows, over 400 crashes 
occurred, resulting in three fatalities and 128 personal injuries. 
 
Table 1 Crash Experience on Bangor I-95 Mainline , 2005-07 
 
Injury Type
K A B C PD
Crashes 3 3 53 52 293
Injuries 3 3 65 60 -  
Note: Injury Type:  K = fatality,  A = incapacitating injury,  B = non-incapacitating injury,   
C = possible injury,  PD =  no injuries (property damage). 
 
Crash data for the same three years were used to identify high crash locations (HCLs) in 
the Study Area.  A HCL is a location that has had eight (8) or more traffic crashes and a 
Critical Rate Factor (CRF) greater than 1.00 in a three-year period.  A highway location 
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with a CRF greater than 1.00 has a frequency of crashes that is greater than the statewide 
average for similar locations.   
 
Based on the results of the crash research, fourteen locations within the Study Area meet 
the criteria for placement on MaineDOT’s list of High Crash Locations (HCLs).  
Collision Diagrams were prepared for these locations to determine if there are any crash 
patterns or trends evident that may indicate correctable roadway/ intersection 
deficiencies.  
 
Highway Incidents 
 
Along with the reportable crash data, the MaineDOT received incident data from the 
Maine State Police.   Incidents are defined as accidents, breakdowns and other random 
events that occur on the highway.  They contribute to a large percentage of the traffic 
congestion delay on the nation’s highways, lead to major road closures, and adversely 
affect the safety of our transportation network.  Furthermore, incidents increase drivers’ 
exposure to hazardous conditions and are known to lead to secondary crashes as well.   
 
The Maine State Police reporting system includes details regarding the incident type, 
location, incident time, time closed and disposition type.  During the period from January 
2005 to December 2008 there were more than 5,000 incidents reported to the State Police 
in the study area.  Figure 2.16 pie chart shows that largest percentage is Aid to Motorist 
(29%) followed by Citizen Requests (26%) and Traffic Accidents (23%).     
 
Figure 4 Types of Traffic Incidents on I-95 in Bangor from 2005 through 2008 
 
Incident Type
Traffic Accident 
1257         
23%
Traffic Stop 
581       
11%
Other 
127   
2%  Aid to Motorist 
1565         
29%     
Citizen Request 
1419          
26%
Road Hazard 
408         
8%
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Freeway Mobility 
 
The mainline segments and ramp junctions along the I-95 Corridor were analyzed for 
their ability to provide adequate capacity and level of service for existing and future 
traffic volumes.  The analysis of existing and future traffic volumes indicated that these 
freeway facilities had adequate capacity for now and in year 2030.  The analysis of level 
of service indicated that current levels of service would be level of service C or better, 
and that future levels of service would be D or better in 2030.  A level of service E or F 
would normally be considered poor.  The analysis results led to a determination that 
additional through lanes on the I-95 Corridor in Bangor would not be needed in the 
foreseeable future.  Tables 2 and 3 show the expected levels of service on mainline 
segments and ramp junctions for the 2030 AM and PM peak hours, respectively.   
 
Table 2  2030 No-Build  LOS AM Peak 
 
A B C D E F
South 
Bound 10 5
North 
Bound 3 3 7
South 
Bound 2 9 5
North 
Bound 5 5 4
Level of Service
On/Off 
Ramps
Segments 
Between 
On/Off 
Ramps
 
 
 
Table 3   2030 No-Build LOS PM Peak 
 
A B C D E F
South 
Bound 1 10 4
North 
Bound 4 7 2
South 
Bound 2 10 4
North 
Bound 1 4 7 2
Segments 
Between 
On/Off 
Ramps
Level of Service
On/Off 
Ramps
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Intersection Mobility 
 
In addition to analyzing mobility along the I-95 mainline, MaineDOT analyzed the levels 
of service and capacities at intersections at or near the I-95 interchanges.  Table 4 shows 
a summary of the 2030 operating conditions at these intersections.  The analysis showed 
that the delays at two intersections would lead to level of service E or F in the future.      
 
Table 4 Future Overall Operating Conditions at Intersections 
 
Interchange Location and Intersection
Level of 
Service Delay V/C Ratio
(sec/veh)
Exit 182 Outer Hammond and Odlin Rd E/D 55.3 0.77
Exit 184 I-95 SB and Union B 14.5 0.67
I-95 NB and Union B 16.5 0.75
14th Street and Union B 11.5 0.64
Exit 185 Falvey Street and Broadway B 15.5 0.49
I-95 SB and Broadway C 26.8 0.79
I-95 NB and Broadway C 22.5 0.78
Exit 186 I-95 and Stillwater Ave C 32.9 0.85
Bangor Mall and Stillwater Ave C 24.8 0.73
Exit 187 Bangor Mall and Hogan Road F 101.5 0.86
I-95 SB and Hogan Road C 22.1 0.78
I-95 NB and Hogan Road C 28.7 0.88  
 
Alternatives Analysis 
 
To address safety and mobility concerns in the I-95 Corridor, MaineDOT considered a 
range of improvement strategies including use of auxiliary lanes, intelligent 
transportation systems (ITS), transportation demand management (TDM), interchange 
improvements, and others.  Within each of these strategies, specific actions were 
conceived and analyzed in terms of effectiveness at addressing safety and mobility 
concerns, capital cost, and implementation challenges.   
 
Effectiveness 
 
In Table 5, the effectiveness of each of the candidate actions is summarized.  Each action 
would have an impact on safety or mobility or both.  For auxiliary lane improvements 
modest improvements would be expected in safety and mobility, but a larger safety 
impact would be expected where there are high crash locations.  For intelligent 
transportation systems, fewer incidents, shorter incidents, fewer crashes, and reduced 
delays would be expected.  Use of TDM facilities and services would reduce vehicle-
miles traveled.  In general, improvements at intersections at or near interchanges would 
reduce delays at those intersections, but could improve safety as well.  The major 
interchange improvement actions would reduce crashes and/or reduce delays on 
intersecting roads such as Hogan Road.  Effective signing improvements would reduce 
conflicts between vehicles, which affect both safety and mobility.  A median barrier 
would have safety impacts, but it could also reduce maintenance costs. 
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Table 5 Effectiveness of Actions 
 
Strategies Actions Locations Safety Impact Mobility Impact
Auxiliary Lanes Increase acceleration and/or NB 182A off-ramp 
deceleration lengths NB 182B on-ramp
at interchange ramp junctions NB 183 on-ramp
NB 184 off-ramp
NB 184 on-ramp address 2 HCLs
NB 185 off-ramp address HCL
NB 185 on-ramp address 2 HCLs
NB 187 on-ramp
SB 187 on-ramp
SB 186 on-ramp
SB 185 off-ramp
SB 185 on-ramp
SB 184 on-ramp
SB 183 on-ramp (northern)
SB 182A on-ramp
Intelligent Transportation Establish traffic monitoring facilities I-95 (and I-395)
Systems (ITS) Install variable message signing I-95 (and I-395)
Establish service patrol I-95 (and I-395)
Transportation Demand Establish park & ride facility Exit 185 area
Management (TDM) Increase carpooling and vanpooling Greater Bangor area
Interchange Improve intersections Exit 182, Odlin @ Outer Hammond reduce delays
Improvements at/near interchanges Exit 185, Broadway @ SB ramps reduce delays
Exit 186, Stillwater @ ramps minor change
Exit 187, Hogan @ SB off-ramp address HCL
Exit 187, Hogan @ SB on-ramp reduce delays
Construct flyover ramp Exit 182, WB to SB address 2 HCLs
Construct median lanes Exit 182, NB and SB address HCL
Realign northbound on-ramp Exit 184 address 3 HCLs
Construct northbound on-ramp Exit 186 mixed results
Construct new interchange north of Exit 187 reduce delays
Other Modify signing I-95
Install median barrier Between Mile 183 and Mile 186 mixed results
reduce VMT
reduce vehicle conflicts
 reduce delays on I-
95 
 minor savings in 
VHT, some 
improvements in 
level of service 
 reduce vehicle 
conflicts 
 reduce vehicle 
conflicts 
shorten duration of incidents
 reduce crashes on 
I-95 
 
 
Costs and Implementation Challenges 
 
Table 6 summarizes the costs and implementation challenges of each action analyzed.  
For most of the auxiliary lane improvement actions, costs are relatively low and 
implementation challenges would be minimal.  ITS improvement actions would also be 
low in cost, but would require development and coordination of a freeway management 
plan.  TDM improvement actions would be low in cost, but locating a convenient park & 
ride lot could be a challenge.  Intersection improvement actions at interchanges are 
moderate in cost, but may involve some right-of-way acquisition.  Major interchange 
improvement actions such as new ramps or a new interchange are the most costly and 
may involve an extensive planning process if they involve acquiring new right-of-way.  
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Table 6 Costs and Implementation Challenges 
 
Strategies Actions Locations Capital Cost Implementation Challenges
Auxiliary Lanes Increase acceleration and/or NB 182A off-ramp $75,000  minimal 
deceleration lengths NB 182B on-ramp $85,000
at interchange ramp junctions NB 183 on-ramp $175,000
NB 184 off-ramp $90,000
NB 184 on-ramp undetermined  right-of-way and bridge impacts 
NB 185 off-ramp $70,000  minimal 
NB 185 on-ramp $140,000
NB 187 on-ramp $130,000
SB 187 on-ramp $130,000
SB 186 on-ramp $130,000
SB 185 off-ramp $70,000
SB 185 on-ramp $160,000
SB 184 on-ramp $110,000
SB 183 on-ramp (northern) $180,000
SB 182A on-ramp $75,000
Intelligent Transportation Establish traffic monitoring facilities I-95 (and I-395)  undetermined 
Systems (ITS) Install variable message signing I-95 (and I-395) (in place) $0
Establish service patrol I-95 (and I-395) (annual) $105,000
Transportation Demand Establish park & ride facility Exit 185 area variable location selection
Management (TDM) Increase carpooling and vanpooling Greater Bangor area variable minimal
Interchange Improve intersections Exit 182, Odlin @ Outer Hammond $470,000 possible right-of-way impact
Improvements at/near interchanges Exit 185, Broadway @ SB ramps $190,000  minimal 
Exit 186, Stillwater @ ramps $690,000
Exit 187, Hogan @ SB off-ramp $300,000
Exit 187, Hogan @ SB on-ramp $1,300,000
Construct flyover ramp Exit 182, WB to SB $30,000,000 cost, possible right-of-way impact
Construct median lanes Exit 182, NB and SB $15,500,000 cost
Realign northbound on-ramp Exit 184 $650,000 coordination with bridge projects
Construct northbound on-ramp Exit 186 $5,000,000 cost, mixed mobility impact
Construct new interchange north of Exit 187 $9,000,000 cost, environmental effects
Other Modify signing I-95 variable minimal
Install median barrier Between Mile 183 and Mile 186 undetermined potential cost, mixed safety impact
 implementation plan for freeway 
management system 
 
 
The potential actions were also evaluated and compared with the use of a benefit/cost 
5 
ed 
ecommendations 
he recommendations from the Study include a mix of actions from several strategies, as 
 
 
analysis, which provided indications of which actions were more cost effective and 
economically feasible.  In the development of recommendations from the Bangor I-9
Corridor Study, the effectiveness, the costs, and the implementation challenges all need
to be weighed. 
 
R
 
T
shown in Figure 5.  Recommended actions have been shown by location along the I-95 
Corridor and by a proposed implementation timeline.  Those actions identified for 
implementation within 10 years are considered near-term recommendations.  Those
actions to be implemented after 10 years are considered long-term recommendations.  
Implementation of these near-term and long-term recommendations should help I-95 in
Bangor operate safely and efficiently well into the future. 
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Figure 5 Bangor I-95 Corridor Study Recommendations 
 
Mile/Exit Near-Term (1 to 10 years) Long-Term (more than 10 years)
188
187 Hogan
186
185 Broadway
184 Union
183 Hammond
182 I-395
181
Area-wide
Strategy Key:
Realign NB 
On-Ramp $650k
Improve SB Ramp 
Intersection $1.3m
Evaluate Potential 
for Interchange
Create Exit 185 
Park & Ride Lot
Install Traffic 
Monitoring 
Implement Service 
Patrol Extend Accel-
Decel Lanes $1.1m
Install Sensors 
on Bridge
Improve Odlin Rd. 
Intersection $470k
Improve SB Ramp 
Intersection $190k
Modify Lane Use 
Signing
Plan Freeway 
Mgmt. System
Evaluate Potential 
Exit 186 On-Ramp
Interchange 
Improvements
Intersection 
Improvements
Transp. Demand 
Mgmt. (TDM)
Intelligent Transp.
Systems (ITS)
Auxiliary Lane
Improvements
Other Actions
Extend Accel-
Decel Lanes $475k
Upgrade Median 
Treatment
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I Introduction 
The Maine Department of Transportation (MaineDOT), along with the Bangor Area 
Comprehensive Transportation System (BACTS) and other stakeholders, has conducted a 
study of Interstate 95 in the City of Bangor.  The purpose of the study was to evaluate the 
long-term needs of the I-95 Corridor in Bangor and to identify a set of recommendations 
to provide safe and efficient transportation service through the year 2030.  
A. Background 
 
I-95 was constructed as part of the National System of Interstate and Defense Highways 
(Interstate Highway System), established by Congress in 1956.  Most of present-day       
I-95 through Bangor was opened to traffic in the early 1960s.  Rural Interstate 
connections to Newport and points south and Orono and points north were opened to 
traffic in the following years.   
 
Since the 1960s, car and truck traffic volumes on I-95 have grown more than fourfold.  In 
1963, the I-95 traffic volume over the Kenduskeag Stream was less than 12,000 vehicles 
per day.  Now, I-95 at the same location carries 49,000 vehicles per day, making it the 
most heavily traveled segment of Interstate highway in Maine north of the Greater 
Portland area. 
 
MaineDOT’s 20-Year Transportation Plan of January 2001 recognized that I-95 through 
Bangor was a highway corridor in danger of becoming highly congested in the next 20 
years.  At the same time, MaineDOT’s bridge engineers recognized that the I-95 bridges 
in Bangor were aging and that decisions would need to be made in the coming years on 
whether the bridges should be rehabilitated or replaced by new bridges.  The Bangor I-95 
Corridor Study was initiated in late 2007 to evaluate existing and future traffic conditions 
in the Corridor so that improvement recommendations could be developed that would 
meet the traffic safety and capacity needed and help guide future decisions on bridge 
structure maintenance, rehabilitation and replacement.  Current bridge conditions on I-95 
in Bangor are summarized in Appendix 5.   
 
Connecting Maine, MaineDOT’s current long-range plan, also identified Maine’s 
Interstate system as a critical factor in the health of Maine’s economy and identified it as 
a strategic investment area.  The Bangor I-95 Corridor Study is consistent with the stated 
goals of Connecting Maine: 
 
I. Ensure a safe and secure transportation system. 
II. Ensure the sustainability of Maine’s transportation system. 
III. Promote economic viability and competitiveness through transportation 
investments. 
IV. Enhance quality of life by developing and implementing transportation 
programs that enhance communities and Maine’s natural environment. 
V. Enhance public awareness and participation. 
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B. Purpose and Need 
 
As stated earlier, the purpose of the study is to evaluate the long-term needs of the I-95 
Corridor in Bangor and to identify a set of recommendations to provide safe and efficient 
transportation service through the year 2030.  With the growth of traffic that has occurred 
in the 50 years of its existence, I-95 is facing greater challenges in meeting the safety and 
mobility needs of its users.  Incidents anywhere along the highway create traffic hazards 
that can temporarily reduce highway capacity and produce massive traffic backups.  On- 
and off-ramps designed over 50 years ago are operating poorly under today’s traffic 
volumes.  The goal of the Bangor I-95 Corridor Study is to provide a direction for future 
investments in this corridor to address these deficiencies and ensure that I-95 can 
function effectively on into the future. 
 
C. Study Process 
 
After the definition of a study purpose, one of the first steps in the study process was to 
define a study area for I-95.  The Bangor I-95 Corridor Study Area extends the entire 
length within the City of Bangor from the Hermon town line in the south to the Veazie 
town line in the north, a distance of 7.5 miles.  This study area was chosen because it 
encompasses the most heavily traveled portions of I-95, from the Exit 182 interchange 
with I-395 to the Exit 187 interchange at Hogan Road.  The Bangor I-95 Corridor Study 
Area is shown in Figure 1.1. 
 
The study process had two major components: the technical analysis and public 
participation.   
 
1. Technical Analysis 
 
The technical analysis includes a review of existing conditions, a forecast of future 
conditions, and an analysis of alternatives.  The review of existing conditions includes 
traffic volumes, physical inventory, mobility and safety performance, an inventory of I-
95 and related transportation resources, and an environmental overview.  The future 
conditions forecast includes future traffic volumes, mobility performance, and a review 
of external factors that could influence future conditions.  The alternatives are identified 
from a range of potential strategies, and analyzed to measure their effectiveness and 
assess their feasibility.    
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Figure 1.1 Study Area 
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2. Public Participation 
 
The public participation component of the Study included three major elements.  The first 
was a Public Advisory Committee composed of representatives from the following list of 
entities.  The purpose of the Committee was to help identify issues in the I-95 Corridor, 
offer potential actions, help define future performance expectations, and provide 
feedback on preliminary findings.   
 
MaineDOT  Federal Highway Administration Maine State Police
 BACTS  City of Bangor   City of Brewer 
 Bangor Mall  Eastern Maine Medical Center        
  
A total of four Public Advisory Committee meetings were held between March 2009 and 
March 2010. 
 
The second element involved a series of public informational meetings held in the City of 
Bangor.  The purpose of these meetings was to give members of the general public the 
opportunity to receive study information during the course of the study, have input on 
corridor issues, offer potential actions, and provide feedback on preliminary findings.  
These three public informational meetings were advertised and jointly sponsored by 
BACTS and MaineDOT and held on May 27, 2009, November 12, 2009, and January 6, 
2011.  
 
The third element was a Bangor I-95 Corridor Study website to provide information 
about study objectives, existing and future conditions, Committee meetings, public 
informational meetings, transportation alternatives, and study findings.  The website has 
also provided opportunities for public feedback by way of e-mail messages or by 
completing an on-line questionnaire about I-95.  The feedback has provided useful 
insight into public perception of I-95.  Summarized questionnaire feedback can be found 
in Appendix 4 of this report.  The website has been accessible from the MaineDOT 
website at http://www.maine.gov/mdot/bangori95study/index.htm.  
II  Existing Conditions 
 
The analysis of existing conditions provides a detailed description of the current 
geometric and operating characteristics of the I-95 Corridor.  This evaluation required the 
development of a comprehensive inventory of existing conditions in terms of traffic 
volume and composition, level of service, roadway geometry, and crash history.  It also 
serves as a benchmark for analyzing future conditions and comparing potential 
improvement alternatives.  An important product of the existing conditions analysis is the 
identification of geometric and operational deficiencies in the I-95 corridor that adversely 
affect its ability to serve safely and efficiently.  Also important are the identification of 
other parts of the regional and local transportation systems that interact with the I-95 
Corridor and the overview of the environmental conditions along the I-95 Corridor. 
 
A.  Traffic Volumes 
 
The existing conditions traffic volumes for mainline locations and ramps in the I-95 
Corridor were based on counts from 2005 and 2007, collected as part of MaineDOT’s 
normal Interstate traffic counting program.  Although there are no permanent traffic 
counting stations on I-95 in Bangor, the permanent traffic counting station at Exit 4 on I-
395 in Brewer provides indications of monthly and daily traffic variations of Interstate 
highways in the Bangor area.   
 
1.  Monthly Variation 
 
A permanent traffic counting station is located on I-395 at the Brewer end of the 
Penobscot River crossing, less than two miles from I-95.  Being the closest permanent 
urban Interstate counting station to the Study Area, this location provided useful data 
relating to monthly and daily variations in I-95 traffic flow.   
 
Figure 2.1 shows the monthly variation in the average daily traffic for the year 2007.  The 
Annual Average Daily Traffic (AADT) for the permanent traffic counting station is 
30,250.  The AADT is the total annual traffic volume divided by the number of days in 
the year.  The peak months are in July and August.  The low months are in January and 
December.  Monthly traffic volumes range from a low of 87% of AADT in December to 
a high of 120% of AADT in August.  For some locations on I-95, particularly near Exits 
186 and 187, January may be the low month because holiday shopping traffic influences 
December traffic volumes near major retail districts such as the Bangor Mall area.   
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Figure 2.1 I-395 Brewer Monthly Traffic Variation  
I-395 Brewer Monthly Variations (Both Directions)
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2.  Daily Variation 
 
Figure 2.2 shows the average daily variation for July and August traffic volumes 
expressed as a percent of the average daily traffic volume.  The highest day of the week 
in both figures is Friday and the lowest two are Saturday and Sunday.   
 
Figure 2.2 I-395 Brewer Daily Traffic Variation 
I-395 Brewer Average Daily Variation (Both Directions)
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3.  Daily Traffic Flows 
 
Traffic volume counts obtained in the corridor Study Area during October of 2005 were 
used to estimate 2007 Annual Average Daily Traffic (AADT) shown in Figure 2.3.  
Volumes within the Study Area vary from a low of 27,360 vehicles per day south of Exit 
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182 to a high of 48,660 vehicles per day on the segment between Exits 184 and 185.  
Volumes are nearly as high between Exits 185 and 186. 
   
Figure 2.3. AADT on I-95 in Bangor 
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4.  Hourly Traffic Variation 
 
Figures 2.4, 2.5, and 2.6 show the hourly variations of I-95 traffic volume on an October 
weekday in 2005 for northbound and southbound directions. 
 
Figure 2.4 shows the hourly traffic distribution for a typical weekday at the southern end 
of the Study Area. Peak periods of travel occur in the morning during the hour from 7 to 
8 AM, and in the afternoon between the hours of 4 and 6 PM. During the morning peak, 
the directional distribution is greater (over 67%) in the northbound direction into Bangor.  
During the afternoon peak, the directional distribution is greater (over 58%) in the 
southbound direction.  During the noon hours the directional distribution is around 50 % 
in each direction.  Although the directional distribution is greater in the morning, the peak 
traffic (over 2600 vehicles per hour) occurs in the afternoon over a longer time period.  
After 6 PM, the volumes decrease and reach a low of less than 250 vehicles per hour 
from 2 to 3 AM. 
  
Figure 2.4 Hourly Variation of I-95 Traffic at the Bangor/Hermon Town Line 
Hourly Traffic Volumes between the Bangor/Hermon T/L and Exit 182 (I-395)
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In Figure 2.5, the hourly patterns between Exits 184 and 185 show more balance between 
northbound and southbound, less pronounced peaks in the morning and afternoon.  At 
this crosstown location, on the most heavily traveled segment in the Study Area, the 
combined traffic volume is consistently at 3500 vehicles per hour or more from 7 AM to 
6 PM.
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Figure 2.5 Hourly Variation of I-95 Traffic at the Kenduskeag Stream in Bangor 
Hourly Traffic Volumes between Exit 184 (Union) and Exit 185 (Broadway)
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In Figure 2.6, hourly traffic variation at the northern end of the Study Area shows 
morning and afternoon peaks in both the northbound (outbound) and southbound 
(inbound) directions.  The morning traffic bound for the University of Maine in Orono 
may explain the morning peak in the outbound direction.  
 
Figure 2.6 Hourly Variation of I-95 Traffic at the Bangor/Veazie Town Line 
Hourly Traffic Volumes between Exit 187 (Hogan) and the Bangor/Veazie T/L
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5.  Design Hourly Volume 
 
The design policy of the American Association of State Highways and Transportation 
Officials (AASHTO) recognizes that “Economic considerations in the planning and 
design of highways make it impractical to design for the highest expected hourly 
volumes”.  Instead, a design hourly volume (DHV) is based on the 30th highest hour of 
the year.  The existing DHVs were developed from 24-hour traffic counts (Monday 
afternoon through Friday morning) obtained in October along the corridor in 2005 and 
adjusted to July-August levels.  Because I-95 is a freeway, a divided highway with access 
available only at grade-separated interchanges, DHVs were determined for both 
northbound and southbound directions.  For all southbound locations and some 
northbound locations, the design hour occurs on weekdays between 4 and 5 p.m.  For 
some northbound locations, the design hour occurs on weekdays between 7 and 8 a.m.  
Given that some locations on I-95 northbound have design hourly volumes during the 
AM peak, both AM and PM weekday peak conditions were analyzed.  Although most 
traffic counts in the I-95 Corridor were collected in October, year-round count 
information on I-395 in Brewer enabled PM peak-hour counts to be adjusted to July-
August levels to obtain AM and PM DHVs.   The AM and PM 2005 DHVs are located in 
Appendix 2.     
   
6.  Historical Traffic Growth 
 
Figure 2.7 below shows the historical growth in traffic over the past 50 years on I-95 at 
the Kenduskeag Stream crossing in Bangor.  The historical data indicates that traffic has 
continued to grow in the I-95 Corridor, although not always at a uniform rate.  The 
largest increase in traffic volume occurred in the 1980s after I-395 was extended across 
the Penobscot River to Route 1A in Brewer.  The highway extension had a major impact 
on river-crossing travel patterns and shifted more traffic to the Interstate system, 
including I-95 as well as I-395.   Since 1987, the annual growth in AADT has returned to 
a steadier slower growth rate.  
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Figure 2.7 I-95 Bangor Historical Traffic Growth 
Historical AADT on I-95 at Kenduskeag Stream
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B. Travel Speeds 
 
To get a clear picture of the speed characteristics of the I-95 Corridor in Bangor, a 
speed/delay survey was conducted in 2008 for the full length of the Study Area, from the 
Bangor/Hermon town line to the Bangor/Veazie town line.  The two-day survey consisted 
of 50 or more runs of a survey vehicle traveling with the flow of traffic along the 
Corridor.  Times were recorded at checkpoint locations to calculate the speeds between 
checkpoints.  The data gathered allowed the estimation of average overall, AM peak 
period, and PM peak period speeds for both northbound and southbound directions along 
the entire corridor. 
 
Results of the speed/delay survey showed that average speeds in the Study Area are 
generally consistent for the overall survey, the AM peak, and the PM peak.  In the 55 
mph zone from Exit 182 to Exit 187, the average speeds remain close to 60 mph.  In the 
65-mph zones at each end of the Study Area, average speeds are close to 70 mph.  
Northbound and southbound directions show similar speed patterns.  With average speeds 
exceeding the posted speeds, even during peak periods of traffic, low speeds due to traffic 
congestion were not present during the survey.   
 
Figure 2.  Travel Speeds on I-95 Northbound in Bangor 
I-95 Northbound Average Speeds
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Figure 2.  Travel Speeds on I-95 Southbound in Bangor 
I-95 Southbound Average Speeds
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C.  Geometric and Safety Inventory 
 
The safety inventory for the Bangor I-95 Corridor Study consists of readily available 
baseline information about roadway geometry of the highway, the recent crash record of 
the highway, and the recent history of reported highway incidents. 
 
1.  Roadway Geometry 
 
The existing roadway geometry of the Corridor helps define the potential and the 
limitations of the existing roadway.  The spacing of interchanges, number of lanes, lane 
and shoulder widths, curvature, and ramp characteristics that went into the design and 
construction of the facility all affect the capacity of the roadway and the safe speed of 
operation. 
 
The Bangor I-95 Corridor is approximately 7.5 miles in length, from the Hermon town 
line to the Veazie town line.  The Bangor portion of I-95 was constructed in the late 
1950s, early in the Interstate highway building program and before I-95 connections were 
made between Bangor and points north and south.  Throughout the Corridor, the highway 
has two through lanes in both the northbound and southbound directions.  The median 
width between travel lanes varies from 10 feet to more than 100 feet.  Table 2.1 shows 
typical widths of traveled ways, shoulders, and medians for the I-95 mainline. 
 
Table 2.1 I-95 Roadway Widths in Bangor 
 
Bangor/Hermon TL Odlin Road Underpass 10 24 60 24 10 1.2
Odlin Road Underpass Exit 182 10 24 36 24 10 0.4
2 36 36 36 2 0.
Exit 182 Exit 183 10 36 36 24 10 0.2
Exit 183 Exit 184 10 24 36 to 16 24 10 0.3
Exit 184 Kenduskeag Stream 10 24 16 to 10 24 10 1.1
2 24 10 24 2 0.
Kenduskeag Stream Exit 185 10 24 10 to 16 24 10 0.7
10 24 16 24 2 0.1
Exit 185 Exit 186 10 24 16 to 120 24 10 0.7
2 24 120 24 2
Exit 186 Exit 187 10 24 120 24 10 0.5
Exit 187 Bangor/Veazie TL 10 24 120 24 10 2.0
Broadway Overpass
Stillwater Overpass
Location
Kenduskeag Stream Overpass
Exit 182 (Bridge/Weave)
Northbound 
Traveled 
Wa
1
1
0.1
y (ft)
Northbound 
Shoulder (ft)
Length 
(mi)From To
Southbound 
Shoulder (ft)
 Southbound 
Traveled 
Way (ft) 
Median 
(ft)
 
 
Traveled way widths in the Corridor are generally consistent, while widths of shoulders 
and medians vary by location.  The northbound and southbound traveled ways are typical 
24 feet for each, accommodating two 12-foot lanes.  Exceptions are the three weaving 
sections two at Exit 182 and one between Exits 183 and 182 in the southbound direction.  
Outside shoulder widths are normally 10 feet, with the exception of bridges over other 
features where the shoulder width is normally 2 feet.  The median width (between the 
yellow lines at the edge of the traveled ways) varies from 10 feet near the Kenduskeag 
Stream overpass and 60 feet or more near the ends of the Study Area.  Two miles of I-95 
have a median width of 16 feet or less.   
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Table 2.2 shows the acceleration and deceleration lengths as measured for highway 
capacity analysis.  The length of the acceleration and deceleration lane has a significant 
effect on merging and diverging operations.  Short lanes provide on-ramp vehicles with 
restricted opportunity to accelerate before merging and off-ramp vehicles with less 
opportunity to decelerate off-line.  The result is that most acceleration and deceleration 
must take place on the mainline, which disrupts through vehicles.  Short acceleration 
lanes also force many entering vehicles to slow significantly and even stop while seeking 
an appropriate gap in the mainline traffic stream.  Many of the older on- and off-ramps in 
the Study Area are too short for today’s standards and were not designed for current day 
ramp volumes. 
 
Table 2.2 Accel/Decel Lengths for I-95 On- and Off-Ramps 
 
I-95 
Direction 
Interchange 
Exit # 
Interchange 
Arterial 
On/Off 
Ramp 
Existing Accel/Decel 
Length (feet)  
Northbound Off 250  
  
182A I-395 EB 
On  
  Off 
565 (weaving section) 
 
  
182B I-395 WB 
On 450  
  Off 300  
  
183 Hammond 
On 250  
  Off 150  
  
184 Union 
On 200  
  Off 375  
  
185 Broadway 
On 150  
  186 Stillwater Off 400  
  Off 300  
  
187 Hogan 
On 325  
Southbound Off 300  
  
187 Hogan 
On 300  
  Off 330  
  
186 Stillwater 
On 360  
  Off 260  
  
185 Broadway 
On 340  
  Off 320  
  
184 Union/Ohio 
On 315  
  183 Off 300  
  183B On 465  
  183A 
Hammond 
On  
  Off 
1070 (weaving section) 
 
  
182B I-395 WB 
On  
  Off 
565 (weaving section) 
 
  
182A I-395 EB 
On 500  
Shaded areas represent acceleration or deceleration lanes that are more than 50 ft short of a  
suggested accel length of 600 ft for on-ramps, or a suggested decel length of 340 ft for off-ramps. 
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2.  Highway Crashes 
 
Highway crash experience is the safety record of a highway facility.  Table 2.3 
summarizes the crash experience in years 2005 through 2007 on the Bangor I-95 
mainline in terms of numbers of crashes and injuries severity.  As the table shows, over 
400 crashes occurred during the three years, resulting in three fatalities and 128 personal 
injuries. 
 
Table 2.3 Crash Experience on Bangor I-95 Mainline, 2005-07 
 
Injury Type
K A B C PD
Crashes 3 3 53 52 293
Injuries 3 3 65 60 -  
Note: Injury Type:  K = fatality,  A = incapacitating injury,  B = non-incapacitating injury,   
C = possible injury,  PD =  no injuries (property damage). 
 
Crash data for the same three years were used to identify high crash locations (HCLs) in 
the Study Area.  A HCL is a location that has had eight (8) or more traffic crashes and a 
Critical Rate Factor (CRF) greater than 1.00 in a three-year period.  A highway location 
with a CRF greater than 1.00 has a frequency of crashes that is greater than the statewide 
average for similar locations.   
 
Based on the results of the crash research, 14 locations within the Study Area meet the 
criteria for placement on MaineDOT’s list of High Crash Locations (HCLs).  Collision 
diagrams were prepared for these locations to determine if there are any crash patterns or 
trends evident that may indicate correctable roadway/ intersection deficiencies. These 
diagrams are provided in Appendix 1.  Table 2.4 lists each HCL, the number of crashes, 
injury type and the CRF for the Study Area intersections and road segments.  Figure 2.14, 
2.15, and 2.16 show the HCL locations. 
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Table 2.4 High Crash Locations, 2005-07   
 
K A B C PD
Exit 182 - I-395 WB On-Ramp from I-95 SB
12 0 0 2 5 5 58.3 3.07
Exit 182 - I-95 SB On-Ramp from I-395 WB
8 0 0 1 1 6 25.0 1.14
Exit 182 - I-395 EB On-Ramp from I-95 SB
23 0 0 6 5 12 47.8 3.44
Exit 184 - Intersection of I-95 NB Ramp with Union 
St. 26 0 2 2 5 17 34.6 1.21
Exit 184 - I-95 NB On-Ramp
19 0 0 4 1 14 26.3 2.43
Exit 184 - Intersection of !-95 SB Ramp with Union 
St. 41 0 0 6 7 28 31.7 1.93
Exit 185 - I-95 NB On-Ramp
9 0 0 3 1 5 44.4 1.17
Exit 187 - Intersection of I-95 NB Ramp with Hogan 
Rd. 38 0 1 3 11 23 39.5 1.03
Exit 187 - Intersection of I-95 SB Ramp with Hogan 
Rd. 8 0 0 1 3 4 50.0 1.70
I-95 NB Mainline Exit 182 to 183
14 0 0 3 1 10 28.6 1.77
I-95 NB Mainline Exit 183 to 184
33 0 0 2 4 27 18.2 1.53
I-95 NB Mainline Exit 184 to 185
25 0 0 3 2 20 20.0 1.08
I-95 SB Mainline North of Exit 187
18 0 0 4 2 12 33.3 1.17
CRFInjury TypeLocation Total Crashes
Percent 
Injury
 
Note: Injury Type:  K = fatality,  A = incapacitating injury,  B = non-incapacitating injury,   
C = possible injury,  PD =  no injuries (property damage). 
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Figure 2.14 High Crash Locations from Exit 182 through Exit 184 
 
 
In the southern portion of the Study Area, HCLs are concentrated at Exit 182 and 184.  
At Exit 182, the HCLs are all at the merge points of ramps at the I-395 interchange.  At 
Exit 184, two HCLs are on the Union Street intersections with the interchange ramps, 
while the other two are at the merge point of the northbound on-ramp with the I-95 
mainline.  There are no HCLs at Exit 183 and at the crossing of the on- and off-ramps at 
Exit 184.  Many of the crashes at the ramp junctions are rear-end crashes.  
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Figure 2.15 High Crash Locations between Exit 184 and Exit 186 
 
 
All of the HCLs in the middle portion of the Study Area are in the northbound direction.  
They are located on the I-95 mainline upstream and downstream of Exit 185 and at the 
merge point of the northbound on-ramp and the mainline.  Many of the mainline crashes 
are rear-end or run-off-the-road crashes, involving construction zones or slippery road 
conditions.  
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Figure 2.16 High Crash Locations North of Exit 186 
 
 
 
Two of the three HCLs in the northern portion of the Study Area are located at Exit 187 
off-ramp intersections with Hogan Road.  The other HCL is on the southbound mainline 
north of Exit 187.  The intersection crashes are mostly rear-end and angle collisions.  The 
mainline crashes involve mainly slippery roads, large animals crossing, or construction 
zones.  
Bangor I-95 Corridor Study - Existing Conditions 2-16
3.  Highway Incidents 
 
Along with the reportable crash data, MaineDOT received incident data from the Maine 
State Police.   Highway incidents are accidents, breakdowns and other random events that 
occur on the highway.  They contribute to a large percentage of the traffic congestion 
delay on the nation’s highways, lead to major road closures, and adversely affect the 
safety of our transportation network.  Highway incidents increase drivers’ exposure to 
hazardous conditions and are known to lead to secondary crashes as well.   
 
The Maine State Police reporting system includes details regarding the incident type, 
location, incident time, time closed and disposition type.  During the four-year period 
from January 2005 to December 2008 there were a total of 5,357 incidents reported to the 
State Police in the Study Area. 
 
Figure 2.16 pie chart shows that largest percentage is Aid to Motorist (29%) followed by 
Citizen Requests (26%) and Traffic Accidents (23%).     
 
Figure 2.16 Highway Incidents by Type, 2005-08 
 
Incident Type
Traffic Accident 
1257         
23%
Traffic Stop 
581       
11%
Other 
127   
2%  Aid to Motorist 
1565         
29%     
Citizen Request 
1419          
26%
Road Hazard 
408         
8%
 
 
 
 
Bangor I-95 Corridor Study - Existing Conditions 2-17
Figure 2.17 shows the monthly incident variation along the Study Area for both 
northbound and southbound directions during the four-year period.  The highest 
frequency month was December with an average of 144 incidents per month.  The lowest 
frequency month was April, with an average of 101 incidents per month. 
 
Figure 2.17 Monthly Incident Variation, 2005-08 
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Figure 2.18 shows the daily incident variation along the study area for both northbound 
and southbound directions during the four-year period.  The total number of incidents 
during each day of the week was relatively consistent.  The highest frequency occurred 
on Friday (1062), and the lowest frequency occurred on Sunday (569). 
 
Figure 2.19 shows the hourly incident variation along the study area for both northbound 
and southbound directions.  The peak hours of incidents were between 2 PM and 5 PM.  
Each of those three hours accounted for 450 to 500 incidents during the four-year period. 
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Figure 2.18 Daily Incident Variation, 2005-08 
I-95 Daily Incident Variation
0
200
400
600
800
1000
1200
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Day
Fr
eq
ue
nc
y 
of
 In
ci
de
nt
s
 
 
Figure 2.19 Hourly Incident Variation, 2005-08 
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Figure 2.20 shows a combination of both northbound and southbound total incidents.  
The northbound is in blue bars and the southbound is in dark red bars  The miles with the 
highest number of incidents are those with interchanges (miles 182 to 187).  The ramps at 
interchanges are often where crashes occur.  Ramps at interchanges also may be serve as 
refuges for disabled or stopped vehicles.  Mile 184 had the highest number of incidents 
for both the northbound and southbound directions. 
 
Figure 2.20 Northbound and Southbound I-95 Incidents by Milepost, 2005-08 
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D.  Mobility and Operating Conditions 
 
A major element of the I-95 Corridor Study is the evaluation of operating conditions 
along I-95 in terms of traffic mobility.  To assess mobility, capacity and level of service 
analyses were conducted using the current edition of the Highway Capacity Manual 
(HCM 2000). 
 
While a major focus of the analysis of mobility is for freeway facilities, intersections at or 
near interchanges are also an important part of the analysis.  The HCM 2000 has methods 
for analyzing mobility for a broad range of facilities.  Facilities are classified into two 
categories of flow: interrupted and uninterrupted. 
 
Interrupted-flow facilities have controlled or uncontrolled access points that can interrupt 
the traffic flow.  These access points include traffic signals, stop signs, and other types of 
control that stop traffic periodically (or slow it significantly), irrespective of the amount 
of traffic.  Examples of facility types with interrupted flow include urban streets, 
signalized intersections, two-way stop intersections, and all-way stop intersections. 
 
Uninterrupted-flow facilities have no fixed elements, such as traffic signals, that are 
external to the traffic stream and might interrupt the traffic flow.  Traffic flow conditions 
result from the interactions among vehicles in the traffic stream and between vehicles and 
the geometrics and environmental characteristics of the roadway.  Examples of facility 
types with uninterrupted flow include freeways, other multilane highways, and two-lane 
highways.  Freeways operate under the purest form of uninterrupted flow.  Not only are 
there no fixed interruptions to traffic flow, but access is controlled and limited to ramp 
locations.   
 
Table 2.5 shows different performance measures and flow type for the different types of 
facilities.  Each facility type has a defined method for assessing capacity and level of 
service .  Performance measures reflect the operating conditions of a facility, given a set 
of roadway, traffic, and control conditions.  For example, freeway level of service is 
based on density (passenger cars/mile/lane), while signalized intersection level of service 
is based on delay (seconds/vehicle). 
 
Table 2.5 Facility Types, Flow Types, and Performance Measures 
 
Facility Type Urban Streets (Forest Ave.) 
Signalized 
Intersections 
Two-Way Stop 
Intersections 
Freeways 
(I-295) 
Flow Type Interrupted Interrupted Interrupted Uninterrupted 
LOS 
Performance 
Measure 
Speed 
(miles/hour) 
Delay 
(seconds 
/vehicle) 
Delay 
(seconds 
/vehicle) 
Density 
(passenger cars 
/mile/lane) 
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1. Capacity and Level of Service 
 
Capacity is defined as the “maximum sustainable flow rate at which vehicles or persons 
reasonably can be expected to traverse a point or uniform segment of a lane or roadway 
during a specific time period under given roadway, geometric, traffic, environmental, and 
control conditions”.  Conditions or factors that affect capacity include the number of 
travel lanes, lane and shoulder width, lateral clearances, alignment, the characteristics of 
vehicles in the traffic stream, and traffic control and regulations in existence.  Capacity is 
usually measured in vehicles per hour, as is a design hourly volume.   
 
The utilization of capacity is expressed a volume/capacity (v/c) ratio, which is the hourly 
volume (demand) divided by the hourly capacity.  In the real world, the v/c ratio greater 
than 1.00 will not occur.  However, an analysis of a potential traffic demand showing a 
v/c ratio greater than 1.00 indicates the potential for extensive queuing of vehicles as the 
available capacity fails to meet the potential demand.   
 
Level of service (LOS) is a qualitative measure describing operational conditions within a 
traffic stream taking into account a number of variables such as speed and travel time, 
vehicles maneuverability, traffic interruptions, comfort, and convenience.  There are six 
levels of service defined in the manual ranging from “A” to “F”, with “A” representing 
the best operational condition and “F” representing the worst.  Each level of service 
represents a range of operating conditions and the driver’s perception of those conditions.   
 
For freeways like I-95, the HCM 2000 provides the following descriptions for levels of 
service. 
 LOS A describes free-flow operations.  Free-flow speeds prevail.  Vehicles are 
almost completely unimpeded in their ability to maneuver within the traffic stream.  The 
effects of incidents or point breakdowns are easily absorbed at this level. 
 LOS B represents reasonably free flow, and free flow speeds are maintained.  The 
ability to maneuver within the traffic stream is only slightly restricted, and the general 
level of physical and psychological comfort provided to drivers is still high.  The effects 
of minor incidents or point breakdowns are still easily absorbed. 
 LOS C provides for flow with speeds at or near the free flow speed of the 
freeway.  Freedom to maneuver within the traffic stream is noticeably restricted, and lane 
changes require more care and vigilance on the part of the driver.  Minor incidents may 
still be absorbed, but the local deterioration in service will be substantial.  Queues may be 
expected to form behind any significant blockage. 
 LOS D is the level at which speeds begin to decline slightly with increasing flows 
and density begins to increase somewhat more quickly.  Freedom to maneuver within the 
traffic stream is more noticeably limited, and the driver experiences reduced physical and 
psychological comfort levels.  Even minor incidents can be expected to create queuing, 
because the traffic stream has little space to absorb disruptions. 
 LOS E describes operations at capacity.  Operations at this level are volatile, 
because there are virtually no usable gaps in the traffic stream.  At capacity, the traffic 
stream has no ability to dissipate even the most minor disruption, and any incident can be 
expected to produce a serious breakdown with extensive queuing.  Maneuverability 
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within the traffic stream is extremely limited, and the level of physical and psychological 
comfort afforded the driver is poor. 
LOS F describes breakdowns in vehicular flow.  Such conditions generally exist 
within queues forming behind breakdown points.  Whenever levels of service F 
conditions exist, there is the potential for these conditions to extend upstream for 
significant distances. 
 
Determining an acceptable level of service for highway facilities requires a balance of 
what is desirable and what is tolerable.  While a facility maintained at a highly-desirable 
LOS A would be too costly to build and maintain for all hours of the day, LOS F for all 
hours of the day would be intolerable for highway users.  Both conditions would be 
wasteful of time and resources.  According to the American Association of State 
Highway and Transportation Officials (AASHTO), “In heavily developed sections of 
metropolitan areas, achievements of LOS C may not be practical and the use of LOS D 
may be appropriate.”  As a benchmark, the Bangor I-95 Corridor Study has set LOS D as  
the benchmark for acceptable operation design hourly volume in the Study Area. 
 
Two broad classes of highway facilities are analyzed for level of service in this study: 
freeways (I-95) and intersections (at or near interchanges).  The freeway facilities include 
basic freeway segments, weaving segments, and ramp junctions.  All of these are 
evaluated on the basis of traffic density, measured in passenger cars per mile per lane.  
The level of service ranges for freeways are summarized in Table 2.6.  Intersections are 
either signalized or unsignalized.  Both types of intersections are evaluated on the basis 
of average delay per vehicle.  The level of service ranges for intersections are 
summarized in Table 2.7. 
 
Table 2.6 Freeway Level of Service Ranges 
 
Level of Service Density Range (pc/mi/ln)
Basic Segments Weaving Segments Ramp Junctions
A <=11.0 <=10.0 <=10.0
B >11.0-18.0 >10.0-20.0 >10.0-20.0
C >18.0-26.0 >20.0-28.0 >20.0-28.0
D >26.0-35.0 >28.0-35.0 >28.0-35.0
E >35.0-45.0 >35.0-43.0 >35.0
F >45.0 >43.0 Demand>Capacity  
 
Table 2.7 Intersection Level of Service Ranges 
 
Level of Service
Signalized Unsignalized
A <=10.0 <=10.0
B >10.0-20.0 >10.0-15.0
C >20.0-35.0 >15.0-25.0
D >35.0-55.0 >25.0-35.0
E >55.0-80.0 >35.0-50.0
F >80.0 >50.0
Delay Range (sec/veh)
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2. Freeway Facilities 
 
The evaluation of existing operating conditions of freeway facilities in the I-95 Corridor 
are summarized in Tables 2.8 and 2.9.  The facilities evaluated consisted of 28 ramp 
junctions and 30 mainline segments.  Table 2.8 shows the mainline segments and ramp 
junctions operating at each level of service during the AM peak hour.  Table 2.9 shows 
similar information for the PM peak hour.  In both tables, the existing levels of service 
are LOS C or better, with most locations operating at LOS B.  This indicates that ample 
capacity is available in the existing facilities to accommodate existing traffic volumes.   
Diagrams showing the 2005 I-95 (no-build) AM and PM peak design hourly volumes and 
the levels of service for individual mainline segments and ramp junctions are located in 
Appendix 2.   
 
Table 2.8 2005 LOS AM Peak 
 
A B C D E F
South 
Bound 5 10
North 
Bound 2 6 5
South 
Bound 9 7
North 
Bound 4 6 4
Level of Service
On/Off 
Ramps
Segments 
Between 
On/Off 
Ramps  
 
 
Table 2.9 2005 LOS PM Peak 
 
A B C D E F
South 
Bound 10 5
North 
Bound 2 8 3
South 
Bound 1 11 4
North 
Bound 5 8 1
Level of Service
On/Off 
Ramps
Segments 
Between 
On/Off 
Ramps  
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3.  Intersections at Interchanges 
 
Important locations within the Study Area are the at-grade intersections at or near the 
interchanges.   Twelve signalized intersections at or near Exits 182, 184, 185, 186, and 
187 were identified for capacity and level of service evaluation. 
 
West of Exit 182 is the 4-way intersection of Odlin Road and Outer Hammond Street 
(also known as Route 2).  The easterly leg of the intersection is the beginning point of I-
395. 
 
At Exit 184, three Union Street intersections were identified: the intersections with the 
northbound ramps and the southbound off-ramp, and the 14th Street intersection, located 
east of the interchange.  Both of the ramp intersections have been classified as high crash 
locations, as shown in Figure 2.14. 
 
At Exit 185, three Broadway intersections were identified: the intersections with the 
northbound and southbound ramps, and the Falvey Street intersection, located west of the 
interchange. 
 
At Exit 186, two Stillwater Avenue intersections were identified: the intersection with the 
Exit 186 ramps and the Bangor Mall intersection north of the interchange. 
 
At Exit 187, three Hogan Road intersections were identified: the intersections with the 
northbound and southbound ramps and the intersection with Bangor Mall Drive and 
Springer Drive.  Both of the ramp intersections have been classified as high crash 
locations, as shown in Figure 2.16. 
 
Table 2.10 shows the existing PM peak-hour level of service, overall delay, and 
volume/capacity ratio for each of the 12 signalized intersections.  Overall operating 
conditions are adequate with acceptable levels of service and volumes lower than the 
available capacities.  The lowest level of service (LOS D) and greatest delays are found at 
the intersection of Hogan Road and Bangor Mall Boulevard, where field observations and 
capacity analysis show that traffic volumes on some approaches are not as evenly 
distributed on the available lanes as needed for efficient operation.  
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Table 2.10 Existing Operating Conditions at Intersections 
 
Interchange Location and Intersection
Level of 
Service Delay V/C Ratio
(sec/veh)
Exit 182 Outer Hammond and Odlin Rd B 17.4 0.63
Exit 184 I-95 SB and Union B 14.9 0.56
I-95 NB and Union B 18.5 0.64
14th Street and Union A/B 9.9 0.55
Exit 185 Falvey Street and Broadway B 13.8 0.44
I-95 SB and Broadway B 16.6 0.68
I-95 NB and Broadway C 22.3 0.73
Exit 186 I-95 and Stillwater Ave C 25.9 0.76
Bangor Mall and Stillwater Ave B 14.1 0.64
Exit 187 Bangor Mall and Hogan Road D 41.4 0.78
I-95 SB and Hogan Road B 17.3 0.73
I-95 NB and Hogan Road C/B 20.7 0.71  
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E.  Other Transportation Facilities and Services 
 
I-95 through Bangor is the core of a transportation network of facilities and services that 
serves the area around I-95.  The following describes some of the other key facilities and 
services in the Corridor.  
 
1.   Highways 
 
Although I-95 is the most important highway in the Greater Bangor Area, several 
important highways connect with I-95 in the Study Area.  Many of these highways not 
only link I-95 to urban centers and rural communities in the region, but the non-Interstate 
urban highways also serve as components of the local bicycle and pedestrian network. 
  
I-395 
 
I-395 is an east-west Interstate route that begins at I-95 Exit 182 and extends east across 
the Penobscot River through Brewer.  I-395 serves as a major connector between Bangor 
and Brewer and points further east.   
 
Route 2 
 
U.S. Route 2 is an east-west 2-lane highway that connects Bangor with points to the west, 
including Newport and Skowhegan, and with points to the northeast, including Orono, 
Old Town, Lincoln, and Houlton.  Between Newport and Houlton, Route 2 and I-95 are 
parallel routes.  Route 2 crosses I-95 at Exit 183 (Hammond Street) and also has I-95 
access at Exit 182. 
 
Route 222 
 
State Route 222 (Union Street) at Exit 184 connects I-95 with downtown Bangor, Bangor 
International Airport, and outlying communities to the northwest. 
 
Route 15 
 
State Route 15 (Broadway) at Exit 185 connects I-95 with points to the northwest, 
including Dover-Foxcroft and Greenville. Broadway also connects I-95 to downtown 
Bangor, southeast of Exit 185.  The Route 15 designation follows along I-95 and I-395 
from Exit 185 in Bangor to I-395 Exit 4 in Brewer, where it departs I-395 and proceeds 
southerly to Bucksport and Deer Isle. 
 
Stillwater Avenue and Hogan Road 
 
Both Stillwater Avenue and Hogan Road, through Exits 186 and 187, connect I-95 to the 
commercial district anchored by the Bangor Mall.  Stillwater Avenue also serves as a 
route to Orono, parallel to I-95.  Hogan Road also serves as a connecting road to Route 2 
north of downtown Bangor.       
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2. Railroads 
 
The Greater Bangor Area is served by two regional freight railroads that carry freight that 
would otherwise be transported on I-95 or parallel highway routes. 
 
Pan Am Railways 
 
Pan Am Railways, formerly the Guilford Transportation System, is a freight railroad that 
parallels I-95 and serves most of the same communities, connecting them to the national 
railroad system.  Pan Am crosses beneath I-95 immediately south of Exit 182. 
 
Montreal, Maine & Atlantic Railroad  
 
The Montreal, Maine & Atlantic is a freight railroad that parallels I-95 between Bangor 
and Houlton, and extends south to Penobscot Bay at Searsport.    The Montreal, Maine & 
Atlantic connects to Pan Am west of Bangor and to Canadian railroads in northern Maine 
and Quebec. 
 
3. Transit and Ridesharing Services and Facilities   
 
Services and facilities that support public transit use and ridesharing are important 
elements of the transportation system that improve the productivity of the highway 
facilities, promote energy conservation, and provide transportation alternatives to single-
occupant automobiles. 
 
Local Bus Services 
 
The BAT (Bangor Area Transportation) fixed-route bus system provides local scheduled 
transit service to Bangor and the local communities of Brewer, Hampden, Veazie, Orono, 
and Old Town.  The BAT has an annual ridership over 800,000. 
 
GO Maine 
 
GO Maine is a statewide service that promotes ridesharing by organizing car pools and 
van pools and by disseminating information to the public on available transit options. 
 
Park & Ride Lots 
 
The Bangor Area has two MaineDOT-designated park & ride lots, both near the I-95 
Corridor.  At the corner of Odlin Road and Route 2 (Outer Hammond Street), near Exit 
182, is an established 50-space park & ride lot.  At a Wal-Mart site on the corner of 
Hogan Road and Stillwater Avenue, near Exit 187, is a 40-space park & ride lot opened 
in 2010. 
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F. Environmental Overview 
 
The I-95 Corridor in Bangor passes through primarily commercial and urban residential 
areas.  Table 1 summarizes the major environmental features east and west of the I-95 
right-of-way for the 7.5 mile long corridor. 
 
Physical and Biological Environment 
 
I-95 crosses the Kenduskeag Stream, located in a gorge between Exits 184 and 185.  
Most of the land around the I-95 Corridor in Bangor is level or rolling terrain that has 
been developed.  Land types at the north and south ends of the Corridor are primarily 
forested rural areas.   
 
Land Use, Cultural, Social and Economic Environment 
 
A mix of urban land uses can be found along the I-95 Bangor Corridor.  From exit 187 to 
exit 186 the land uses are primarily commercial.  From exit 185 to exit 183 the land uses 
are a mix of both commercial and urban residential.  A cemetery is located on both the 
east and west sides on I-95 between Exit 184 and the Kenduskeag Stream.  From exit 183 
south, land is primarily commercial or light industrial. 
 
There are a number of resources of interest to the cultural, social and economic 
environment located along the I-95 Bangor Corridor.  The Bangor International Airpor 
and the Bangor Municipal Golf Course abut the I-95 Corridor on the north side of Exit 
182.  The largest retail district in eastern Maine, anchored by the Bangor Mall, is located 
along I-95 north of Exit 186 in the Exit 187 (Hogan Road) area. 
 
Atmospheric Environment 
 
The atmospheric environment of the I-95 Bangor Corridor has two major components: air 
and noise. 
 
Under the rules of the Clean Air Act and Clean Air Act Amendments of 1990, the Bangor 
area has been designated as an attainment area.  The Bangor area has been shown to meet 
current air quality standards. 
 
The most notable noise issue along the I-95 Bangor Corridor was located south of exit 
185 along the east side of the northbound lane.  A study of this area was performed in the 
early 1990s, leading to the construction of a sound barrier.  A 2010 study of the noise 
conditions along the westerly side of the Exit 183 area found that a noise barrier at that 
location would be economically infeasible. 
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Table 2.11 Environmental Resources and Constraints 
 
Resources/Constraints - West I-95 Corridor East - Resources/Constraints
Bangor/Veazie T/L
rural forested rural forested / residential
commercial commercial
Hogan Road Exit 187 Hogan Road
commercial commercial
Bangor Mall
commercial commercial
Stillwater Avenue Exit 186
residential residential
rural
commercial / residential residential
Broadway Exit 185 Broadway
residential sound barrier / residential
Kenduskeag Stream Kenduskeag Stream
residential / cemetery cemetery / residential
Union/Ohio Exit 184 Union/Ohio
residential residential
commercial residential
Hammond Street Exit 183 Hammond Street
commercial / residential residential
Bangor International Airport
commercial Bangor Municipal Golf Course
Outer Hammond Street Exit 182 I-395
industrial / commercial industrial
industrial forested rural
Bangor/Hermon T/L  
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III  Future Conditions 
 
To evaluate the impact of future travel on the Bangor I-95 Corridor, future hourly traffic 
volume conditions were estimated by projecting historical traffic data to the year 2030.  
Historic traffic growth trend between 1989 and 2007 has been relatively consistent, after 
the extension of I-395 from Bangor through Brewer in 1986.  Projection of this growth 
trend suggests a linear growth in traffic at an annual rate of 1.5% from the 2007 base 
year.  Extended to year 2030, the traffic volume on I-95 would increase by 34.5% over 
the 23-year period. 
 
Figure 3.1 Bangor I-95 Traffic Projection 
Projection of AADT on I-95 at Kenduskeag Stream
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A.  Mobility and Operating Conditions 
 
For the purpose of analysis, the 2030 No-Build assumptions included the following:  
 
 Overall growth of traffic for the Bangor I-95 Corridor would be 34.5% 
between 2007 and 2030. 
 Hourly volumes on I-95 mainline segments and ramps would increase by 
the same percentage. 
 
The baseline or No-Build strategy would maintain the existing corridor infrastructure, but 
would not make any improvements on I-95 or any parallel transportation route that could 
affect transportation operations on I-95.  The No-Build strategy was used as a base for 
comparison with other strategies and actions. 
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1. Freeway Facilities  
 
The effects of projected 2030 traffic volumes on the operating conditions of freeway 
facilities in the I-95 Corridor were evaluated using the same analysis procedure described 
under Section II C, Existing Conditions.  Tables 3.1 and 3.2 summarize 2030 no-build 
levels of service (LOS) in the AM and PM peak hours.  Diagrams showing the 2030 I-95 
(no-build) AM and PM peak design hourly volumes and levels of service for mainline 
segments and ramp junctions are located in Appendix 3.     
 
Table 3.1  2030 No-Build LOS AM Peak 
 
A B C D E F
South 
Bound 10 5
North 
Bound 3 3 7
South 
Bound 2 9 5
North 
Bound 5 5 4
Level of Service
On/Off 
Ramps
Segments 
Between 
On/Off 
Ramps  
 
As shown in Table 3.1, most ramp junctions and freeway segments would operate at LOS 
B or C in the AM peak hour, but nearly twenty percent (11 of 58) of the ramps and 
segments would operate at LOS D, all of them in the northbound direction.  In 2005, 
there were no segments with a LOS of D during the AM Peak. 
 
Table 3.2  2030 No-Build LOS PM Peak 
 
A B C D E F
South 
Bound 1 10 4
North 
Bound 4 7 2
South 
Bound 2 9 5
North 
Bound 1 4 7 2
Level of Service
On/Off 
Ramps
Segments 
Between 
On/Off 
Ramps  
 
Table 3.2 also shows that, in the PM peak hour, most ramp junctions and freeway 
segments would operate at LOS B or C, but nearly twenty-five percent (13 of 58) of the 
ramps and segments would operate at LOS D.  As with the AM peak, there were no 
segments with a LOS D during the PM peak in 2005. 
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The findings that projected 2030 operating conditions show no mainline segments or 
ramp junctions operating at LOS E or F suggest that the current number of through lanes, 
two in each direction, will be sufficient to meet the capacity needs of I-95 in Bangor at 
least through 2030 and possibly well beyond.  However, the safety issues identified on 
the mainline and at ramp junctions in the Existing Conditions section need to be 
addressed. 
 
2. Intersections at Interchanges 
 
Below in Table 3.3 is a summary of future overall PM peak-hour operating conditions of 
the intersections at interchanges.  Although all of the intersections show an increase in 
delay and the v/c ratio, when compared with the existing conditions summarized in Table 
2-10, most intersections would continue to operate at an acceptable level of service.  The 
exceptions would be the intersection of Outer Hammond Street and Odlin Road, near Exit 
182, and the intersection of Hogan Road with Bangor Mall Boulevard.  Both intersections 
would operate below LOS D.   The Hogan Road intersections showed the most 
significant increase in delay of the intersections modeled. 
 
Table 3.3 Future Overall Operating Conditions at Intersections 
 
Interchange Location and Intersection
Level of 
Service Delay V/C Ratio
(sec/veh)
Exit 182 Outer Hammond and Odlin Rd E/D 55.3 0.77
Exit 184 I-95 SB and Union B 14.5 0.67
I-95 NB and Union B 16.5 0.75
14th Street and Union B 11.5 0.64
Exit 185 Falvey Street and Broadway B 15.5 0.49
I-95 SB and Broadway C 26.8 0.79
I-95 NB and Broadway C 22.5 0.78
Exit 186 I-95 and Stillwater Ave C 32.9 0.85
Bangor Mall and Stillwater Ave C 24.8 0.73
Exit 187 Bangor Mall and Hogan Road F 101.5 0.86
I-95 SB and Hogan Road C 22.1 0.78
I-95 NB and Hogan Road C 28.7 0.88  
 
While most intersections may perform well overall, several intersections may have 
operating deficiencies for one or more intersection movements.  Below are descriptions 
of the operational issues identified in the future conditions analysis. 
 
Exit 182:  Outer Hammond Street at Odlin Road 
 
In addition to significant overall delays, queuing at the eastbound (Outer Hammond) left 
turn and the southbound (Odlin) left turn exceeded the storage capacity of the eastbound 
and southbound left-turn bays.     
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Exit 185:  Broadway 
 
At the intersection of Broadway and the southbound interchange ramps, the future 
conditions analysis showed excessive queuing on the southbound off-ramp, with backups 
extending beyond the existing length of the right-turn pocket. 
 
Exit 186:  Stillwater Avenue 
 
Substantial increases in delay were indicated in the future conditions analysis, with 
significant queuing on the Stillwater Avenue approaches of the Exit 186 intersection.   
 
Exit 187:  Hogan Road 
 
The future conditions analysis of the Hogan Road intersections shows two of the three 
intersections having the highest volume/capacity ratios in the study area.  The Hogan 
Road intersections with the northbound ramps and Bangor Mall Boulevard both would 
have v/c ratios in the 0.85 to 0.90 range, higher than any other intersections in the Study 
Area.   
 
The analysis also shows that the intersection of Hogan Road with Bangor Mall Boulevard 
would operate at LOS F, the worst level of service of any intersection in the Study Area.    
Significant queues would appear on the Bangor Mall Boulevard , Springer Drive, and 
eastbound Hogan Road approaches.  High traffic volumes and uneven utilization of 
available lanes at the intersection would contribute to the delays and poor level of 
service.  Uneven utilization of the double left-turn lanes from Springer Drive to Hogan 
Road is partially responsible for the long queues on Springer.  Motorists from Springer 
intending to make the right turn onto the southbound I-95 on-ramp tend to favor the right 
left-turn lane.  Delays at the Bangor Mall Boulevard intersection also result from 
significant eastbound delays at the intersection of Hogan Rd and I-95 southbound ramp, 
with the right turn on to the I-95 southbound on-ramp backing up to the other 
intersection.   
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B. External Factors and Trends 
 
The analysis of 2030 traffic projections in the Bangor I-95 Corridor provides a reasonable 
estimate of future traffic conditions based on traffic growth trends of the last 20 years.  
However, some external factors and trends, as discussed below, could have a substantial 
impact on future traffic conditions. 
 
Interstate Truck Weight Limits 
 
The State of Maine, with the approvals of the United States Congress and the Maine State 
Legislature, now allows 100,000-lb tractor-trailers on the full Interstate system in Maine 
on a trial basis.  Before December 2009, these vehicles in Maine were restricted to the 
Maine Turnpike and non-Interstate highways, while the non-toll Interstate highways were 
limited to 80,000-lb vehicles.  Since December 2009, evidence has shown that the use of 
non-toll Interstate highways by 100,000-lb vehicles has increased while use of non-
Interstate highways has decreased.  In the Bangor area, a permanent increase in the 
weight limit would place a greater truck demand on I-95 and I-395, but it would reduce 
the truck traffic impact on most non-Interstate arterials. 
 
Aging Population 
 
The population of the United States is aging.  As the wave of “baby boomers”, born 
between 1945 and 1965, enter their 60’s, 70’s, and 80’s, the driving habits of a large 
segment of our population will change.  Older people drive less and rely on public 
transportation more.  This trend will tend to slow the growth of automobile travel. 
 
New Technology 
 
Changes in technology continue in the transportation field.  Automobiles are increasingly 
equipped with GPS and sensor technology that allows greater automation in the 
navigation and control of the vehicle.  Automatic sensors and communication devices in 
highways are providing better information to drivers about conditions ahead.  The 
combination of more intelligent vehicles and highways may lead to greater automation of 
the driving task and allow the closer spacing of vehicles, more capacity, and greater 
safety on controlled access highways. 
  
Energy Costs 
 
Recent experience in 2008 has shown that increases in the price of gasoline can reduce 
automobile travel, at least in the short term.  The future price of motor fuels is difficult to 
predict, but rising demand for fuel in rapidly growing economies in China, India, and 
other parts of the developing world will put increasing pressure on petroleum supplies 
and upward pressure on energy prices.  These pressures will push transportation in the 
United States more toward alternative fuels, fuel-efficient vehicles, and other modes of 
transportation. 
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Transportation Funding 
 
Transportation funding by conventional motor fuel taxes is unable to keep up with 
financial demands of maintaining and improving the highway system.  The energy trends 
of higher fuel prices and less dependence on gasoline and diesel fuels, coupled with 
rising highway and bridge construction costs, are creating a widening gap between 
revenues and needed expenditures.  This trend will push policy makers to find new means 
of collecting revenue for transportation. 
 
IV  Alternatives  
 
To address the safety and mobility challenges of the I-95 Corridor, a broad range of 
alternatives were considered.  The range of reasonable alternatives is guided by the 
extent, magnitude, and types of challenges that exist in the Corridor now of may unfold 
in the future.  Physically, many of the original bridges in the corridor are in need of 
rehabilitation or replacement.  Functionally, the biggest challenge is the safety of the 
ramp junctions that must accommodate much higher traffic volumes than the volumes for 
which they were originally designed.  The range of alternatives identified for analysis in 
this study is intended to address the functional challenges of this Corridor in a way that is 
consistent with the actions necessary to meet the physical challenges.  
 
A.   Strategies, Actions, and Options 
 
To address the existing and future needs of the I-95 Corridor, a broad range of strategies 
was identified.  Each strategy represents a different approach toward solving the 
functional problems in the I-95 Corridor.  Some strategies are oriented toward specific 
locations while others are Corridor-wide.  Most are directed at geometric improvements 
to the highway corridor while others are directed at traveler behavior.   
 
Within each strategy, there may be one or more potential actions.  The potential actions 
are specific projects or programs to address problems in the I-95 Corridor.  Most of these 
actions are location-specific.  Table 4.1 shows the strategies and types of actions 
considered for the I-95 Corridor Study.  For some actions, there may be multiple options.  
These are variations of the action that are aimed at achieving the same purpose.  
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Table 4.1 Strategies and Actions Considered 
 
Strategies Characteristics Actions 
Auxiliary 
Lanes 
 Relatively low cost 
 Targeted toward specific 
interchange ramps or short 
highway segments 
 For improved efficiency 
and safety at on-ramps and 
off-ramps 
 Increase acceleration and 
or deceleration lengths at 
interchange ramp 
junctions 
 
Intelligent 
Transportation 
Systems (ITS) 
 Relatively low cost 
 Applies corridor-wide or to 
portion of the corridor 
 For improved efficiency of 
existing facilities 
 Establish traffic 
monitoring facilities 
 Install variable message 
signing  
 Establish service patrol 
Transportation 
Demand 
Management 
(TDM) 
 For relief of travel demand 
in the corridor 
 Involves change in driver 
behavior 
 Establish park & ride 
facility 
 Create carpool incentives 
 Improve local bus service
Commuter 
Transit 
 For relief of travel demand 
in the corridor 
 Involves alternative 
transportation facilities and 
services 
 Establish commuter bus 
service to Bangor 
Interchange 
Improvements  
 Major improvements at 
specific interchanges  
 Realign ramp 
 Build new ramp 
 Improve ramp 
intersections 
 Build new interchange 
New Highway 
Capacity  
 For added vehicular 
capacity  
 Involves construction of 
additional lanes for use by 
general traffic 
 Add through lanes along 
I-95 mainline 
 
B. Strategy Assessment 
 
Before identifying specific actions, each of the considered strategies was assessed for its 
relative cost, effectiveness, and practicability in addressing corridor problems.   
 
Auxiliary Lanes 
 
Many of the identified problems in the Corridor relate to on-ramp and off-ramp junctions 
with the I-95 mainline.  Some of these ramp junctions are high crash locations.  As 
evidenced by Table 4.2, many have acceleration and deceleration lanes that are shorter 
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than those in AASHTO guidelines.  Actions to increase the lengths of these acceleration 
and deceleration are relatively low in cost, require no additional right-of-way.  Auxiliary 
lanes have been advanced as a strategy for analysis in this Study. 
 
Intelligent Transportation Systems (ITS) 
 
ITS continues to grow as an established strategy to realize as much operational potential 
as possible on existing highways.  ITS helps transportation agencies inform motorists of 
current roadway conditions and minimize the duration and impact of traffic incidents and 
other traffic events.  Records show that the I-95 Corridor in Bangor has more than 1400 
traffic incidents per year.  ITS, which includes elements such as traffic monitoring, 
motorist information, service patrols, and a centralized control center, could be a very 
cost-effective way of managing traffic congestion and maximizing public safety in the I-
95 Corridor.  ITS is a strategy advanced further for analysis in this Study. 
 
Transportation Demand Management (TDM) 
 
The TDM strategy aims at reducing vehicular traffic by encouraging more use of 
ridesharing and mass transportation.  The Bangor area has an established route system of 
local bus service for shorter trips, but facilities and services for carpooling and van 
pooling have been relatively undeveloped.  Although the expansion of ridesharing may 
have a limited impact on reducing traffic in the I-95 Corridor, it can, at a relatively low 
cost, make a contribution that extends beyond I-95 Study Area.  Ridesharing is also the 
first step toward establishing van pools and commuter transit services.  Bangor and the 
surrounding region may be an area where there is potential for development of more 
ridesharing, so this aspect of TDM should be analyzed further.    
 
Interchange Improvements 
 
More costly than, but potentially more effective than, auxiliary lane improvements, 
interchange improvements involve the construction of ramps, sometimes on expanded 
right-of-way.  Interchange intersection improvements and relocated or widened ramps 
may address high crash locations and other operational problems.  New ramps and new 
interchanges can improve I-95 access and provide traffic relief on arterial streets, where 
congestion is more likely to be an issue, now and in the future.  Interchange improvement 
is a strategy to be analyzed further. 
 
New Highway Capacity 
 
New highway capacity can be one of the most costly strategies, but it can be most 
effective where traffic demand exceeds highway capacity.  New capacity in existing 
right-of-way generally has less environmental impact than new capacity on new right-of-
way.  In the Bangor I-95 Corridor, the existing and future conditions analyses indicate 
that the highway capacity of the I-95 mainline will not be challenged by the growth of 
traffic in the next 20 years.  New highway capacity is not to be pursued further as 
functional improvement strategy in this Study. 
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It is important to note, however, that the need for additional capacity on the I-95 mainline 
in Bangor may be a possibility during the life of any new replacement bridges built over 
I-95.  It has been, and remains, MaineDOT policy to build replacement bridges over I-95 
with sufficient length between abutments to accommodate three through lanes in each 
direction underneath.  The policy provides a future ability to expand capacity, if 
necessary, with a minimum of costly remedial work on bridges over I-95.     
 
C. Candidate Actions 
 
From the strategies selected for further analysis, candidate actions were identified.  These 
candidate actions would be evaluated for effectiveness, cost, and potential 
implementation issues.  Table 4.2 is a list of candidate actions for analysis.  Descriptions 
of the candidate actions follow. 
 
Table 4.2 Candidate Actions for Analysis 
 
Strategies Actions Locations
Auxiliary Lanes Increase acceleration and or deceleration NB 182A off-ramp 
lengths at interchange ramp junctions NB 182B on-ramp
NB 183 on-ramp
NB 184 off-ramp
NB 184 on-ramp
NB 185 off-ramp
NB 185 on-ramp
NB 187 on-ramp
SB 187 on-ramp
SB 186 on-ramp
SB 185 off-ramp
SB 185 on-ramp
SB 184 on-ramp
SB 183 on-ramp (northern)
SB 182A on-ramp
Intelligent Transportation Systems Establish traffic monitoring facilities I-95 (and I-395)
(ITS) Install variable message signing I-95 (and I-395)
Establish service patrol I-95 (and I-395)
Transportation Demand Management Establish park & ride facility Exit 185 area
(TDM) Increase carpooling and vanpooling Greater Bangor area
Interchange Improvements Improve intersections at/near interchanges Exit 182, Odlin @ Outer Hammond
Exit 185, Broadway @ SB ramps
Exit 186, Stillwater @ ramps
Exit 187, Hogan @ SB ramps
Construct flyover ramp Exit 182, WB to SB
Construct median lanes Exit 182, NB and SB
Realign northbound on-ramp Exit 184
Construct northbound on-ramp Exit 186
Construct new interchange north of Exit 187
Other Install median barrier Between Mile 183 and Mile 186
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1.  Auxiliary Lanes 
 
This strategy includes relatively low-cost actions that improve safety and operation of the 
highway.  For I-95 through Bangor, this includes the construction of additional length to 
the acceleration and decelerations parallel to the two mainline lanes of I-95 at the ramp 
junctions or along short segments of I-95 between interchanges.  These added lengths for 
acceleration and deceleration allow users of the on-ramps and off-ramps to change their 
speed with less interference with the flow of mainline traffic.  This smoother flow of 
traffic would reduce crashes and congestion on I-95.  Candidates for these improvements 
were drawn from the ramp locations where the acceleration or deceleration lanes are 
shorter than the length suggested by guidelines of the American Association of State 
Highway and Transportation Officials (AASHTO).  As listed in Table 4.2, extended 
acceleration lanes have been considered at five northbound on-ramps and six southbound 
on-ramps, and extended deceleration lanes have been considered at three northbound off-
ramps and one southbound off-ramp. 
 
Table 4.2 Potential Improvements to Accel/Decel Lanes at On/Off Ramps 
 
I-95 Interchange Interchange On/Off
Direction Exit # Arterial Ramp Existing Improved
Northbound 182A I-395 EB Off 250 340
182B I-395 WB On 450 600
183 Hammond On 250 600
Off 150 340
On 200 600
Off 375 440
On 150 600
187 Hogan On 325 600
Southbound 187 Hogan On 300 600
186 Stillwater On 360 600
Off 260 340
On 340 600
184 Ohio On 315 600
183B Hammond On 465 900
182A I-395 EB On 500 600
185 Broadway
Accel/Decel Length (feet)
184 Union
185 Broadway
 
 
The suggested improved acceleration/deceleration lengths are based on AASHTO 
guidelines for transitions between a 65 mph mainline design speed and a 40 mph ramp 
design speed.  (I-95 was originally posted for 60 mph through Bangor.)  The improved 
acceleration and deceleration lanes would be parallel to the I-95 mainline through lanes.   
For on-ramps, the suggested acceleration length would be 600 feet, and for the off-ramps, 
the suggested deceleration length would be 340 feet.  Exceptions would be the 
northbound Exit 185 off-ramp and the southbound Exit 183B on-ramp, where the loop 
ramps, with their lower speeds, require longer auxiliary lanes.
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Figure 4.1 Potential Accel/Decel Improvement Locations 
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2. Intelligent Transportation Systems 
 
Intelligent Transportation Systems (ITS) has been defined as the application of advanced 
sensor, computer, electronics, and communications technologies and management 
strategies – in an integrated manner – to increase the safety and efficiency of the surface 
transportation system.  In other words, ITS is using the best tools available to help our 
existing transportation facilities work better. 
 
For I-95 in Bangor, ITS may mean integrating the available ITS assets, such as variable 
message signs, with ITS improvements into a statewide or regional system, which in 
some metropolitan areas is known as a Freeway Management System.  Before such a 
system can be established, MaineDOT and the other agencies involved will need a plan 
for how ITS will be developed and used in Maine.  As this plan is being developed, some 
ITS assets are already in use and new opportunities for use of ITS in the Bangor area are 
emerging.  Figure 4.2 shows existing ITS assets and potential ITS enhancements that 
could benefit I-95 in the Bangor area.  These assets and potential enhancements include 
the following elements of ITS. 
 
Traffic Monitoring 
 
Traffic monitoring provides the real-time information needed to assess the current 
performance of the highways in the system.  Full time detection of traffic volumes and 
speeds provides the information needed to detect incidents and other problems on the 
highway.  It also provides traffic data that can be used for highway planning purposes.  
Traffic monitoring is most effective when sensors are located on each highway segment 
between ramps and on the ramps themselves.  In addition to sensors for traffic volumes 
and speeds, video monitoring can be used to obtain live images of operations at key 
locations on the highway. 
 
In the Bangor area, the only permanent traffic monitoring equipment on the Interstate 
System is on I-395 in Brewer.  The need for improved traffic monitoring on I-95 in 
Bangor can best be met by instrumentation of the portion between Exit 182 and Exit 187. 
This portion of I-95, along with the connecting I-395 link to Brewer, has the highest 
volumes and the greatest opportunities for effective traffic management. 
 
Other forms of monitoring, involving the collection of roadway or bridge temperature 
and surface condition, such as remote surface state sensors, could provide additional 
information to agencies that will help keep motorists safe.       
 
Motorist Information 
 
Means of transmitting real-time information to motorists are necessary to ensure that 
motorists have data needed to make timely transportation decisions.  Two common ways 
of communicating current information to motorists is through variable message signing 
and highway advisory radio.   
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MaineDOT has not used highway advisory radio in the Bangor area, but it has installed 
and used permanent variable message signs on the three Interstate highway approaches to 
Bangor.  Improvements in traffic monitoring can provide better information on traffic and 
roadway conditions that will make motorist information tools more useful and more 
effective.   
 
Service Patrols 
 
Service patrols can be an effective tool for managing highway incidents.  This service, 
which involves vehicles and personnel dedicated to patrolling a highway to resolve 
incidents quickly and effectively, can help identify incidents and be the responder for 
those incidents that do not require emergency response.  Such incidents would include 
stalled vehicles, vehicles with flat tires, or debris in the roadway.  Service patrols can 
shorten the duration of incidents, allow emergency responders to be more available for 
emergency tasks, and provide much-appreciated help to motorists in trouble.  As part of a 
Freeway Management System, service patrols can identify and verify traffic incidents and 
report them to a control center for further actions, as appropriate. 
 
Service patrols have been instituted on the Maine Turnpike, but they have not yet been 
used on MaineDOT’s Interstate highways.  With high traffic volumes and thousands of 
incidents per year, the Interstate mileage in Bangor is a potential candidate for such 
patrols.  The Interstate mileage covered by a service patrol in the Bangor area could 
extend beyond the Study Area boundaries to I-95 Exit 180 in Hermon, I-95 Exit 193 in 
Orono, and I-395 Exit 5 in Brewer to provide more complete coverage of the higher-
volume Interstate mileage.      
 
Control Center 
 
To tie the various elements of ITS together, a control center is necessary to process the 
information coming from the highway, dispatch information to responders, and 
communicate conditions to motorists.  The control center must operate through lines of 
communications and protocols established jointly among the agencies that will make the 
management system work. 
 
In the I-95 Corridor in the Bangor area, the Maine Department of Transportation, the 
Maine State Police, and local and regional government entities have a role in a Freeway 
Management System.  All of these agencies currently have control functions for dealing 
with situations on all or part of the Interstate highway network, but these functions are 
not fully integrated.  These agencies would plan, design, and establish a control center 
that manages the network in a comprehensive manner.  Decisions will need to be made 
regarding the scope of the control center and where it would be located. 
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Figure 4.2 Existing ITS and Potential Improvements 
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3. Transportation Demand Management 
 
Transportation Demand Management (TDM) is the use of low-cost actions to modify 
travel behavior by encouraging people to share rides, telecommute, use transit, or change 
their travel route.  Effective use of TDM can help travelers save on transportation costs, 
have a reduced impact on the environment, and prolong the life of existing highway 
capacity.  An improved network of park & ride facilities is a way to enhance TDM in the 
Bangor area. 
 
Park & Ride Lots 
 
Park & Ride lots are areas where travelers can meet and carpool to shared destinations.  
The benefits of carpooling are less congestion and reduced fuel consumption.  Currently, 
there are two park & ride lots along the Bangor I-95 Corridor.  One park & ride lot is 
located off Exit 182 on Odlin Road and the other is located west of Exit 187 on Hogan 
Road.  Both are located near I-95 and serve travelers from the Bangor area using I-95 to 
reach destinations outside the Bangor area.   
 
Other potential park & ride lots could be located in Bangor to serve travelers using Route 
15 toward Dover-Foxcroft and beyond and in Brewer to serve travelers using Route 1A 
toward Ellsworth and beyond.  Both could be located at or near Interstate highways: I-95 
Exit 185 in Bangor and I-395 in Brewer, respectively. 
 
A park & ride lot at Exit 185 could serve a variety of travelers in the I-95 Study Area.  
Those who are Bangor residents east of the Kenduskeag Stream and those from 
communities on Route 15 North could use the facility as the meeting point for travel 
north or south on I-95.  Currently, neither group has convenient park & ride access prior 
to entering I-95.  Bangor residents also could use the facility as a meeting point for travel 
north on Route 15.  Exit 185 is adjacent to the Broadway commercial district and is also 
served by two bus routes of the Bangor Area Transit system, providing intermodal 
passenger potential.  Figure 4.3 shows the potential park & ride location at Exit 185 and 
its relationship to existing park & ride lots. 
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Figure 4.3 Potential Park & Ride Lot Improvements 
 
 
 
 
  
 
New Hogan Road 
Park & Ride 
Potential 
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Park & Ride 
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Odlin Road         
Park & Ride 
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 4.  Interchange Improvements 
 
In this study, potential interchange improvements fall into three broad categories: 
improvements to intersections at or near interchanges, and mainline improvements that 
add or realign ramps or mainline through lanes at existing interchanges, and new 
interchanges.  These potential improvements are located on Figure 4.4. 
 
Figure 4.4 Potential Interchange Improvement Locations 
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Improvements to Intersections 
 
Potential improvements to intersections have been identified at four interchanges: Exits 
182, 185, 186, and 187. 
 
Exit 182 
 
Near Exit 182, at the intersection of Odlin Road and Outer Hammond Street, potential 
intersection improvements have been identified to address future queuing and level of 
service problems.  On the eastbound approach along Outer Hammond, the left-turn lane 
would be extended.  On the southbound approach along Odlin Road, a second left-turn 
lane would be added.  The potential improvements at this intersection are shown in 
Figure 4.5. 
 
Figure 4.5 Potential Odlin Road Intersection Improvements 
 
 
 
Exit 185 
 
At the Exit 185 intersection of Broadway with the I-95 southbound ramps, future queuing 
problems would be addressed by an extended right-turn lane on the southbound off-ramp.   
This potential intersection improvement is shown in Figure 4.6. 
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Figure 4.6 Potential Southbound Off-Ramp at Broadway Exit 185  
 
 
 
 
Exit 186 
 
At the intersection of Stillwater Avenue and the Exit 186 ramps, future queuing problems 
would be addressed by extending the lengths of Stillwater Avenue northbound right-turn 
and left-turn lanes and by converting the southbound right-turn lane to a shared through-
right-turn lane, with an added lane reduced back to one southbound lane south of the 
intersection.  The potential intersection improvement on Stillwater Avenue is shown in 
Figure 4.7.  A similar action has been stipulated as a future Stillwater Avenue 
improvement connected with a land-use development project in the Bangor Mall area. 
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Figure 4.7 Potential Stillwater Avenue Intersection Improvement at Exit 186 
 
 
 
 
Exit 187 
 
At Exit 187, poor levels of service at the intersection of Hogan Road and Bangor Mall 
Boulevard would be addressed by changes at the intersection of Hogan Road and the 
southbound I-95 ramps.  One eastbound through lane would be converted to a shared 
through-right-turn to improve lane utilization in the eastbound direction.  This would 
require that all right turns to the southbound on-ramp be made under signal control, and a 
second on-ramp lane would be needed for an appropriate distance to allow the merging of 
on-ramp traffic.  The southbound on-ramp improvement could extend to Exit 186 as an 
auxiliary lane between interchanges.  This potential intersection improvement is shown in 
Figure 4.8. 
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Figure 4.8 Potential Hogan Road Improvement at Southbound On-Ramp 
 
 
 
Also at Exit 187, a high crash location would be addressed by converting the yield-
controlled right-turn lane at the end of the southbound off-ramp to two right-turn lanes 
controlled by traffic signal.  The potential improvement at the high crash location is 
shown in Figure 4.9.  
 
Figure 4.9 Potential Hogan Road Improvement at Southbound Off-Ramp 
 
 
 
 
Ramp Improvements 
 
Potential mainline ramp improvements have been identified at the following 
interchanges: Exits 182, 184, 186, and 187.  
 
Exit 182 
 
At Exit 182, two potential improvements have been identified: the flyover option and the 
median lanes option.  These options are shown in Figures 4.10 and 4.11.   
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The intent of the flyover option is to eliminate two of the three high crash locations 
located at Exit 182.  Under this option, the southbound loop on-ramp would be replaced 
by a flyover ramp from I-395 westbound to I-95 southbound.  This flyover would require 
grade-separated crossings of the I-95 and I-395 mainlines, widening of existing bridges 
over the Pan Am Railway and Perry Road, and modifications to certain existing ramps.  
The option would also include relocating the I-95 southbound off-ramp to I-395 
westbound to create more separation between the ramp and the Odlin Road intersection.   
 
Figure 4.10 Potential Flyover Option at Exit 182 
 
 
 
The median lanes option would relocate the I-95 through lanes toward the median to 
provide an extra northbound and southbound auxiliary lanes to serve on- and off-ramp 
traffic using the Exit 182 weaving sections along the I-95 mainline.  The added auxiliary 
lanes would reduce conflicts between through traffic and ramp traffic at the interchange. 
The option would involve widening or replacing the existing I-95 bridges over I-295.   
  
Figure 4.11 Median Lanes at Exit 182 
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Exit 184 
 
To address high crash locations on the northbound side of Exit 184, the northbound on-
ramp would be realigned in a way that would increase the acceleration length without 
impacts to the cemetery and the bridge over the Kenduskeag Stream.  The improved 
acceleration length would address crashes near the merge point of the on-ramp.  Included 
as part of the interchange improvement would be the closure of the on-ramp connection 
to Ohio Street.  Elimination of this direct connection from the northbound ramps 
intersection at Union Street would address crashes that involve northbound ramp-to-ramp 
traffic and Union Street traffic.  This potential interchange improvement is shown in 
Figure 4.12.  
 
Figure 4.12 NB On-Ramp Realignment at Exit 184 
 
 
 
 
Exit 186 
 
The construction of a fourth ramp, the northbound on-ramp, at Exit 186 would have the 
potential to address future congestion issues at Hogan Road by providing traffic relief for 
Hogan Road near the Exit 187 interchange.  The potential improvement would involve 
the construction of the unbuilt loop ramp at Exit 186, creating a full-service four-ramp 
interchange.  Such an improvement could attract traffic that would otherwise use Hogan 
Road to gain access to I-95 Exit 187 northbound.  Figure 4.13 shows the potential 
northbound on-ramp at Exit 186. 
 
Bangor I-95 Corridor Study - Alternatives  4-18 
Figure 4.13 Potential NB On-Ramp at Exit 186. 
 
 
 
New Interchange 
 
As an alternative to improving existing interchanges to address traffic congestion issues 
on Hogan Road, a new interchange north of Exit 187 could relieve Hogan Road of some 
of the traffic that uses Exit 187.  For the purpose of analyzing the potential of a new 
interchange to relieve Hogan Road congestion, the concept of a diamond (four-ramp) 
interchange at Chase Road was proposed.  Chase Road is a local road that crosses over I-
95 approximately one mile north of Hogan Road.  Chase Road connects Stillwater 
Avenue with the Town of Veazie’s village center at Route 2.  The land use on Chase 
Road is a combination of rural and low-density residential development. 
 
In the Bangor I-95 Corridor Study, the concept of a new interchange north of the Study 
Area is only evaluated at an initial feasibility level as a tool to relieve future congestion 
issues at Hogan Road.  If a new interchange were to be considered beyond this study, it 
would require a much more rigorous economic and environmental feasibility assessment 
than the scope of this study allows.  
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5. Other 
 
Other potential actions that do not fit into the strategies described on previous pages are 
listed below. 
 
Signing Changes 
 
Because many of the high crash locations on I-95 involve conflicts between vehicles at or 
near interchange ramps, signing changes could be made to encourage more I-95 through 
traffic to use the inner travel lane and avoid conflicts with vehicles using interchange 
ramps.  Such signing changes could include the elimination of “Keep Right Except to 
Pass” signs on the I-95 approaches to Bangor and the overhead sign designation of the 
inner travel lane for “Thru Traffic”. 
 
Median Barrier 
  
A median barrier between Mile 183 and Mile 185 has been proposed as an action to 
improve safety along the narrowest parts of I-95, where the median width between travel 
lanes is 10 to 16 feet.  The concept would be to construct a continuous concrete barrier 
for approximately 1.6 miles, starting north of Exit 183 (Hammond Street), continuing 
through Exit 184, and extending beyond the Kenduskeag Stream crossing.  The potential 
benefits of the concrete median barrier would be the improved ability to prevent head-on 
crashes involving vehicles crossing the median and the low maintenance characteristics 
of the barrier, which would reduce the exposure of highway maintenance crews to I-95 
traffic. 
 
 
V  Analysis  
 
The potential actions identified in Chapter 4 for further evaluation were analyzed to 
determine their potential impact on traffic safety and operations, effectiveness at 
improving safety and mobility, quantifiable benefits and costs, and potential 
implementation challenges.  The analysis also included an assessment of cost-
effectiveness and possible implementation priority.   
 
A. Auxiliary Lanes 
 
Tables 5.1 and 5.2 show the effect of lengthened accel/decel lanes would have on peak-
hour levels of service at ramp junctions in 2030.  They would not affect the levels of 
service for mainline segments between ramp junctions. These lengthened auxiliary lanes 
are listed in Table 4.3.   
 
As Table 5.1 shows, the improvements would reduce the number of ramp junctions at 
LOS D in the AM peak hour from seven down to four.  All of these ramp junctions are in 
the northbound direction.  The southbound ramp junctions would also show better levels 
of service overall.   
 
Table 5.1 2030 AM Peak-Hour LOS at Ramp Junctions 
 
A B C D E F
South 
Bound 10 5
North 
Bound 3 3 7
South 
Bound 1 11 3
North 
Bound 3 6 4
Level of Service
Existing 
On/Off 
Ramps
Improved 
On/Off 
Ramps
 
 
In the PM peak hour, shown in Table 5.2, the lengthened accel/decel lanes would also 
improve levels of service in both the northbound and southbound directions.  Overall, the 
numbers of ramp junctions at LOS D would be reduced from seven to four. 
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Table 5.2 2030 PM Peak-Hour LOS at Ramp Junctions 
 
A B C D E F
South 
Bound 1 9 5
North 
Bound 4 7 2
South 
Bound 2 10 3
North 
Bound 5 7 1
Level of Service
Existing 
On/Off 
Ramps
Improved 
On/Off 
Ramps
 
 
B. Intelligent Transportation Systems 
 
The intelligent transportation systems (ITS) strategy described in Chapter 4 would 
include several elements that would work together to improve I-95 safety and mobility.  
These elements include traffic monitoring, motorist information, service patrols, and a 
control center.  Working together as a freeway management system, the ITS strategy 
could have a beneficial impact on mobility and safety. 
 
Table 5.3 shows the potential impact that the ITS strategy can have on improving 
mobility.  The ability to detect incidents and respond to them more quickly would reduce 
the average duration of the incidents.  In the Bangor I-95 Corridor, there are more than 
1400 incidents per year, with an average duration of 52 minutes.  Based on experiences in 
other states, an ITS strategy with service patrols can reduce the duration of incidents by 
14%.  When an incident results in a temporary reduction in highway capacity below the 
level of traffic demand, queues of delayed vehicles form on the approaches to the 
incident location.  Reducing the average queue duration shortens the length of the queue 
that is formed and shortens the time needed for the queue to dissipate after the capacity 
restriction has been cleared.  On I-95 in Bangor, a 14% reduction in incident duration 
would result in a 20% reduction in delay caused by incidents. 
 
Table 5.3 Potential Impact of ITS on Mobility in the Bangor I-95 Corridor 
 
Average 2030 Delay Due to Incidents
Incident
Duration Total Change % Change
(minutes) (veh-hrs) (veh-hrs)
Study Area Baseline 52 259000 - -
14% Reduction in Duration 45 207000 -52000 -20%  
 
Table 5.4 shows the potential impact the ITS strategy can have on traffic safety.  With 
improved information about conditions on the highway ahead, motorists can be prepared 
to reduce speed or avoid the area by seeking an alternate route to their destination.  One 
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metropolitan area reported a 3% reduction in the frequency of crashes because of 
improved motorist information.  In Bangor, this would mean the elimination of four 
crashes per year on the I-95 mainline.  In addition to the safety benefits of reduced 
injuries and property damage, each eliminated crash would also eliminate the delays 
caused by a highway capacity reduction at the crash scene.  This is a further reduction in 
the delay due to incidents shown in Table 5.3.   
 
Table 5.4 Potential Impact of ITS on Safety in the Bangor I-95 Corridor 
 
Number of Crashes 2030 Delay Due to Crashes
Annual Change % Change Total Change % Change
(veh-hrs) (veh-hrs)
Study Area Baseline 135 - - 207000 - -
3% Reduction in Crashes 131 -4 -3% 201000 -6000 -3%  
 
 
C. Transportation Demand Management 
 
The traffic impact of a proposed park & ride lot can be difficult to predict.  However, the 
proposed location of a park & ride lot at Exit 185 has the advantages of being next to 
major highway routes (I-95 and Route 15), a major resident population (the east side of 
Bangor), connecting bus routes (the BAT), and the Broadway commercial district.  These 
are factors that can attract users to the Exit 185 lot. 
 
A recent survey of users of park & ride lots in Maine showed that each use by a would-be 
driver removes an average of 110 vehicle-miles from the highway system.  Survey data 
from the Odlin Road park & ride lot near Exit 182 indicated that 22 of the spaces in the 
lot were being used and that the average user of that lot removed 230 vehicle-miles from 
the system.  Table 5.5 shows the potential annual savings in vehicle-miles traveled 
(VMT) for utilizing a park & ride lot for 250 days per year.  For the purpose of the I-95 
Corridor Study, a reasonable estimate of VMT savings at Exit 185 would be 550,000 
vehicle-miles annually. 
 
Table 5.5 A Range of Potential VMT Savings for Park & Ride Lot at Exit 185  
 
Potential Annual VMT Savings of Park & Ride Lot 
Park & Ride Average Round Trip Length
Utilization Statewide (110 miles) Exit 182 (230 miles)
(users / day)
10
20
30
40
50
VMT saved
275000
550000
825000
VMT saved
575000
1150000
1725000
1100000 2300000
1375000 2875000  
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D. Interchange Improvements 
 
1. Intersections at Interchanges 
 
Table 5.6 shows the impact that potential intersection improvements identified in Chapter 
4 would have on future PM peak-hour operating conditions at intersections located at or 
near Exits 182, 185, 186, and 187.   
 
Table 5.6 Intersection LOS 
 
Interchange Location and Intersection Delay V/C Ratio
No-Build Improved (sec/veh)
Exit 182 Outer Hammond and Odlin Rd E/D D 41.5 0.67
Exit 185 Falvey Street and Broadway A A 8.1 0.48
I-95 SB and Broadway D C/D 34.2 0.81
I-95 NB and Broadway C C 24.2 0.75
Exit 186 I-95 and Stillwater Ave C C 31.9 0.85
Bangor Mall and Stillwater Ave C C 23.8 0.73
Exit 187 Bangor Mall and Hogan Road F E 63.4 0.88
I-95 SB and Hogan Road C B 13.1 0.69
I-95 NB and Hogan Road C C 28.3 0.85
Level of Service
 
 
 
Exit 182 
 
The potential left-turn-lane improvements on eastbound and southbound approaches of 
the intersection of Odlin Road and Outer Hammond Street would reduce the delay and 
improve the level of service at that intersection from E/D (E, almost D) to LOS D. 
 
Exit 185 
 
The potential extension of the right-turn lane on the intersection approach from the 
southbound off-ramp would reduce intersection delay and improve the level of service 
from D to C/D (C, almost D).  Other Broadway intersections at the Exit 185 interchange 
would not have a change in level of service. 
 
Exit 186  
 
At the intersection of Stillwater Avenue and the Exit 186 ramps, the potential approach-
lane modifications would provide a modest reduction in delay, but the level of service of 
the intersections would remain at C.  
 
Exit 187 
 
The potential action to increase right-turn capacity at the Hogan Road intersection with 
the southbound ramps would reduce delay and improve intersection level of service from 
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C to B.  In addition, the action would reduce delay and improve the level of service from 
F to E at the intersection of Hogan Road and Bangor Mall Boulevard by improving the 
utilization of available lanes at that intersection.   
 
2. Interchange Ramps 
 
The impact of interchange ramp improvements was analyzed for Exits 182, 184, and 186, 
as well as a potential interchange north of Exit 187.  Actions at Exit 182 and 184 are 
intended to improve the operation of those interchanges by relocating lanes at those 
locations.  For the latter two locations, the main objective would be to relieve traffic 
congestion on Hogan Road, where Exit 187 provides access to Bangor Mall Boulevard 
and other commercial areas. 
 
Exit 182 
 
At Exit 182, two major options were identified to address safety and mobility issues: a 
median lanes option, which would shift through lanes toward the median to allow an 
additional auxiliary lane in each direction, and the flyover option, which would replace 
one of the cloverleaf loop ramps with a flyover ramp.  Both would address one or more 
High Crash Locations and also provide mobility benefits for some of the interchange 
users. 
 
Table 5.7 summarizes the overall impacts of the two options.  The median lanes option 
would provide the larger amount of mobility benefit by reducing delays for I-95 traffic 
moving through the northbound and southbound weaving sections.  These changes would 
address one high crash location.  The flyover would address two high crash locations and 
provide mobility benefits for users of the flyover ramp.   
 
Table 5.7 Exit 182 Interchange Options 
 
Potential Action(s)
Median Lanes
Flyover
2035 VHT Savings HCLs Addressed
13644
2685
1
2
Safety ImpactMobility Impact
 
 
Exit 184 
 
At Exit 184, potential improvement actions could address three high crash locations: one 
on Union Street at the northbound ramps and two on I-95 at the northbound on-ramp.  
Table 5.8 summarizes the safety impact of the improvement actions on the number of 
crashes at those locations.  The closure of the Ohio Street cut-off ramp would reduce the 
number of crashes at the Union Street intersection, by eliminating a major pattern of 
crashes involving northbound off-ramp traffic attempting to cross Union Street.  The shift 
in location of the northbound on-ramp would improve the safety of traffic merging into I-
95 mainline traffic.    
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Table 5.8 Safety Impact of Exit 184 Improvement Actions 
 
High Crash Location Number of Crashes
Annual Change % Change
Union @ NB Ramps 9 -4 -44%
I-95 @ NB On-Ramp 12 -3 -25%
Combined 21 -7 -33%  
 
Exits 186, 187, and Beyond 
 
Improving traffic operations around the Exit 187 (Hogan Road) interchange is the main 
objective of potential major improvement actions at Exit 186 and north of Exit 187.  Both 
the addition of a northbound on-ramp at Exit 186 and a new interchange at Mile 188 
could provide some congestion relief to Hogan Road by diverting traffic that would 
otherwise be using Exit 187.  Either action could be implemented along with the potential 
intersection improvements at Exit 187.  Table 5.9 summarizes the 2035 traffic conditions 
at the Hogan Road intersections for the no-build condition, for the Hogan Road 
intersection improvement actions, for the two major interchange actions, and for the 
combination of the intersection actions and each of the major interchange actions. 
 
Table 5.9 Exit 187 Interchange Options 
 
Potential Action(s) Exit 187 Intersection
Level of 
Service Delay V/C Ratio
(sec/veh)
No-Build Bangor Mall and Hogan Road F 101.5 0.86
I-95 SB and Hogan Road C 22.1 0.78
I-95 NB and Hogan Road C 28.7 0.88
Intersection Improvement Bangor Mall and Hogan Road E 63.4 0.88
I-95 SB and Hogan Road B 13.1 0.69
I-95 NB and Hogan Road C 28.3 0.85
NB On-Ramp at Exit 186 Bangor Mall and Hogan Road E 75.8 0.84
I-95 SB and Hogan Road C 25.9 0.77
I-95 NB and Hogan Road E/F 79.4 0.95
New Interchange (Exit 188) Bangor Mall and Hogan Road E 71.8 0.90
I-95 SB and Hogan Road C 28.4 0.85
I-95 NB and Hogan Road C 26.5 0.83
Intersection Improvement Bangor Mall and Hogan Road D 46.4 0.86
with NB On-Ramp at Exit 186 I-95 SB and Hogan Road B 15.5 0.60
I-95 NB and Hogan Road E 78.4 0.91
Intersection Improvement Bangor Mall and Hogan Road D 53.9 0.88
with New Interchange (Exit 188) I-95 SB and Hogan Road B 13.7 0.92
I-95 NB and Hogan Road C 31.6 0.86  
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As Table 5.9 shows, each of the individual actions would improve the LOS F at the 
intersection of Hogan Road and Bangor Mall Boulevard to LOS E.  The intersection 
improvement action would also improve the LOS C at the southbound ramps intersection 
to LOS B.  However, the additional Exit 186 ramp would likely reduce the LOS C at the 
Exit 187 northbound ramps intersection to LOS E because it would increase volumes 
between the interchanges for short-distance travel.  Inclusion of the Hogan Road 
intersection improvement action would improve the effectiveness of either major 
interchange action, with a LOS D at the Bangor Mall Boulevard intersection.  The 
combination of the intersection improvement action with a new interchange provided the 
best overall result, with all three of the Hogan Road intersections at LOS D or better.  
 
E. Other 
 
1. Signing 
 
Although evaluating the potential impact of signing changes that would reduce conflict 
between I-95 through traffic and interchange traffic would be difficult, available traffic 
volume data shows that interchange traffic is a major component of the traffic stream.  
Table 5.10 shows the amounts and percentages of traffic on mainline segments between 
interchanges that is composed of on-ramp traffic from the upstream interchange or off-
ramp traffic to the downstream interchange. 
 
Table 5.10 Ramp Traffic Between Interchanges 
 
Direction Segment Mainline Upstream Downstream Combined Remaining
AADT On-Ramp(s) Off-Ramp(s) On- & Off-Ramps Non-Ramp AADT
Northbound Exit 180 (Coldbrook) to Exit 182 (I-395) 13,130 3,530 5,730 9,260 71% 3,870 29%
Exit 182 (I-395) to Exit 183 (Hammond) 20,220 12,820 2,380 15,200 75% 5,020 25%
Exit 183 (Hammond) to Exit 184 (Union) 20,340 4,280 2,090 6,370 31% 13,970 69%
Exit 184 (Union) to Exit 185 (Broadway) 24,280 6,030 5,500 11,530 47% 12,750 53%
Exit 185 (Broadway) to Exit 186 (Stillwater) 23,730 4,950 5,390 10,340 44% 13,390 56%
Exit 186 (Stillwater) to Exit 187 (Hogan) 18,340 0 7,900 7,900 43% 10,440 57%
Exit 187 (Hogan) to Exit 191 (Kelley) 14,720 4,280 3,440 7,720 52% 7,000 48%
Southbound Exit 191 (Kelley) to Exit 187 (Hogan) 15,600 4,290 4,320 8,610 55% 6,990 45%
Exit 187 (Hogan) to Exit 186 (Stillwater) 20,160 8,880 1,770 10,650 53% 9,510 47%
Exit 186 (Stillwater) to Exit 185 (Broadway) 23,850 5,460 5,040 10,500 44% 13,350 56%
Exit 185 (Broadway) to Exit 184 (Union) 24,380 5,570 6,350 11,920 49% 12,460 51%
Exit 184 (Union) to Exit 183 (Hammond) 20,130 2,100 2,340 4,440 22% 15,690 78%
Exit 183 (Hammond) to Exit 182 (I-395) 20,250 2,460 11,580 14,040 69% 6,210 31%
Exit 182 (I-395) to Exit 180 (Coldbrook) 14,230 5,560 4,880 10,440 73% 3,790 27%  
 
On- and off-ramp traffic accounts for about 45 to 50% of the AADT on most mainline 
 
e 
ough 
traffic. 
segments of I-95 through Bangor.  The percentage is lower (around 30%) between Exits
183 and 184, but the percentage is higher (70 to 75%) between Exit 183 and Exit 180 
(south of the Study Area).  The volume of ramp traffic between Exits 183 and 182, at 
15,200 northbound and 14,040 southbound, is also the highest in the Study Area.  Thes
volumes and percentages suggest that non-ramp traffic should be in the left lane, 
especially in the Exit 182 area, to minimize conflicts between ramp traffic and thr
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The potential removal of “Keep Right Except to Pass” signs on the I-95 approaches to 
angor may help reduce the amount of through traffic using the right lane.  If more 
ge 
 to 
 concrete median barrier along the narrowest part of the I-
5 median in Bangor would be intended to improve safety and reduce maintenance costs.  
way 
er could have unintended consequences regarding crash safety.  
ehicles that leave the travel lanes and crash into a concrete barrier are more likely to 
s 
to 
ffectiveness, Cost, and Challenges 
have been compared in terms of 
ffectiveness at improving safety and mobility, in cost to implement, and in the 
s 
ic 
tiveness 
tiveness of each of the candidate actions is summarized.  Each 
ction would have an impact on safety or mobility or both.  For auxiliary lane 
or 
d 
ce 
 
r 
B
action is needed to reduce the conflicts, overhead signing could be modified to encoura
through traffic to use the left lane.  This could be especially useful on the approaches
Exit 182 and could have an effect similar to the median lanes option by providing more 
separation between through traffic and ramp traffic at Exit 182.     
 
2. Median Barrier 
 
The potential action to install a
9
It would replace the guardrail and glare shields currently in use.  Maintenance costs 
would be reduced by eliminating the need to repair guardrail and glare shields.  Reduced 
need for repairs would improve the safety of highway maintenance workers and high
users by reducing the need to set up maintenance work zones on I-95.  The concrete 
barrier would also reduce the likelihood of a vehicle straying across the median into the 
opposing flow of traffic. 
 
However, a concrete barri
V
rebound and reenter the travel lanes than vehicles that crash into a guardrail.  A recent 
study of lane departure crashes on I-295 in Portland, Maine, showed that 57% of crashe
into a concrete barrier rebounded into the travel lane while the percentage for crashes in
guardrail was 26%.  A full evaluation of the overall effectiveness of a median barrier 
would require a more detailed analysis beyond the scope of the Bangor I-95 Corridor 
Study.   
 
F. E
 
In the this part of the analysis, the candidate actions 
e
challenges presented by implementation.  The effectiveness and the cost of alternative
also have been combined into a benefit/cost analysis to measure relative econom
feasibility.  
 
1. Effec
 
In Table 5.11, the effec
a
improvements modest improvements would be expected in safety and mobility, but a 
larger safety impact would be expected where there are high crash locations.  F
intelligent transportation systems, fewer incidents, shorter incidents, fewer crashes, an
reduced delays would be expected.  Use of TDM facilities and services would redu
vehicle-miles traveled.  In general, improvements at intersections at or near interchanges
would reduce delays at those intersections, but could improve safety as well.  The majo
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interchange improvement actions would be reduced crashes and/or reduced delays on 
intersecting roads such as Hogan Road.  Effective signing improvements would reduce 
conflicts between vehicles, which affect both safety and mobility.  A median barrier 
would have safety impacts, but it could also reduce maintenance costs. 
 
Table 5.11 Effectiveness of Actions 
 
Strategies Actions Locations Safety Impact Mobility Impact
Auxiliary Lanes Increase acceleration and/or NB 182A off-ramp 
deceleration lengths NB 182B on-ramp
at interchange ramp junctions NB 183 on-ramp
NB 184 off-ramp
NB 184 on-ramp address 2 HCLs
NB 185 off-ramp address HCL
NB 185 on-ramp address 2 HCLs
NB 187 on-ramp
SB 187 on-ramp
SB 186 on-ramp
SB 185 off-ramp
SB 185 on-ramp
SB 184 on-ramp
SB 183 on-ramp (northern)
SB 182A on-ramp
Intelligent Transportation Establish traffic monitoring facilities I-95 (and I-395)
Systems (ITS) Install variable message signing I-95 (and I-395)
Establish service patrol I-95 (and I-395)
Transportation Demand Establish park & ride facility Exit 185 area
Management (TDM) Increase carpooling and vanpooling Greater Bangor area
Interchange Improve intersections Exit 182, Odlin @ Outer Hammond reduce delays
Improvements at/near interchanges Exit 185, Broadway @ SB ramps reduce delays
Exit 186, Stillwater @ ramps minor change
Exit 187, Hogan @ SB off-ramp address HCL
Exit 187, Hogan @ SB on-ramp reduce delays
Construct flyover ramp Exit 182, WB to SB address 2 HCLs
Construct median lanes Exit 182, NB and SB address HCL
Realign northbound on-ramp Exit 184 address 3 HCLs
Construct northbound on-ramp Exit 186 mixed results
Construct new interchange north of Exit 187 reduce delays
Other Modify signing I-95
Install median barrier Between Mile 183 and Mile 186 mixed results
reduce VMT
reduce vehicle conflicts
 reduce delays on I-
95 
 minor savings in 
VHT, some 
improvements in 
level of service 
 reduce vehicle 
conflicts 
 reduce vehicle 
conflicts 
shorten duration of incidents
 reduce crashes on 
I-95 
 
 
2. Cost 
he costs of potential actions were estimated in terms of  2010 dollars, mainly from 
esign and construction) costs, except for those with a major operations 
nd maintenance component, such as a service patrol.  The costs of actions ranged from 
ajor 
 
T
implementation (d
a
under $100,000 for some auxiliary lane improvements to several million dollars for m
interchange projects, as summarized in Table 5.12.  Some actions, such as park & ride 
facilities and the median barrier were not estimated because more detailed investigation 
would be needed to determine a cost.  One action, installation of variable message signs 
was not estimated because the facilities already exist.   
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Table 5.12 Costs of Actions 
 
Actions Locations Capital Cost
Increase acceleration and/or NB 182A off-ramp $75,000
deceleration lengths NB 182B on-ramp $85,000
at interchange ramp junctions NB 183 on-ramp $175,000
NB 184 off-ramp $90,000
NB 184 on-ramp undetermined
NB 185 off-ramp $70,000
NB 185 on-ramp $140,000
NB 187 on-ramp $130,000
SB 187 on-ramp $130,000
SB 186 on-ramp $130,000
SB 185 off-ramp $70,000
SB 185 on-ramp $160,000
SB 184 on-ramp $110,000
SB 183 on-ramp (northern) $180,000
SB 182A on-ramp $75,000
Establish traffic monitoring facilities I-95 (and I-395)  undetermined 
Install variable message signing I-95 (and I-395) (in place) $0
Establish service patrol I-95 (and I-395) (annual) $105,000
Establish park & ride facility Exit 185 area variable
Increase carpooling and vanpooling Greater Bangor area variable
Improve intersections Exit 182, Odlin @ Outer Hammond $470,000
at/near interchanges Exit 185, Broadway @ SB ramps $190,000
Exit 186, Stillwater @ ramps $690,000
Exit 187, Hogan @ SB off-ramp $300,000
Exit 187, Hogan @ SB on-ramp $1,300,000
Construct flyover ramp Exit 182, WB to SB $30,000,000
Construct median lanes Exit 182, NB and SB $15,500,000
Realign northbound on-ramp Exit 184 $650,000
Construct northbound on-ramp Exit 186 $5,000,000
Construct new interchange north of Exit 187 $9,000,000
Modify signing I-95 variable
Install median barrier Between Mile 183 and Mile 186 undetermined  
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3. Implementation Challenges 
As part of the alternatives analysis, implementation challenges were assessed for all of 
the candidate improvement actions.  The findings of the assessment are summarized in 
Table 5.13. 
 
Table 5.13 Implementation Challenges 
 
 
Strategies Actions Locations Implementation Challenges
Auxiliary Lanes Increase acceleration and/or NB 182A off-ramp 
deceleration lengths NB 182B on-ramp
at interchange ramp junctions NB 183 on-ramp
NB 184 off-ramp
NB 184 on-ramp  right-of-way and bridge impacts 
NB 185 off-ramp
NB 185 on-ramp
NB 187 on-ramp
SB 187 on-ramp
SB 186 on-ramp
SB 185 off-ramp
SB 185 on-ramp
SB 184 on-ramp
SB 183 on-ramp (northern)
SB 182A on-ramp
Intelligent Transportation Establish traffic monitoring facilities I-95 (and I-395)
Systems (ITS) Install variable message signing I-95 (and I-395)
Establish service patrol I-95 (and I-395)
Transportation Demand Establish park & ride facility Exit 185 area location selection
Management (TDM) Increase carpooling and vanpooling Greater Bangor area minimal
Interchange Improve intersections Exit 182, Odlin @ Outer Hammond possible right-of-way impact
Improvements at/near interchanges Exit 185, Broadway @ SB ramps
Exit 186, Stillwater @ ramps
Exit 187, Hogan @ SB off-ramp
Exit 187, Hogan @ SB on-ramp
Construct flyover ramp Exit 182, WB to SB cost, possible right-of-way impact
Construct median lanes Exit 182, NB and SB cost
Realign northbound on-ramp Exit 184 coordination with bridge projects
Construct northbound on-ramp Exit 186 cost, mixed mobility impact
Construct new interchange north of Exit 187 cost, environmental effects
Other Modify signing I-95 minimal
Install median barrier Between Mile 183 and Mile 186 potential cost, mixed safety impact
 minimal 
 minimal 
 implementation plan for freeway 
management system 
 minimal 
 
 
Auxiliary Lanes 
 
For most of the auxiliary lane actions, the implementation challenges would be minimal.  
Generally, the lengthening of acceleration and deceleration lanes on I-95 can be 
accomplished well within the I-95 right-of-way.  The one exception would be extension 
of the acceleration lane of the Exit 184 northbound on-ramp, where right-of-way is 
arrow through the cemetery and the nearby bridge over the Kenduskeag Stream limits 
any extension in a northbound direction.  For auxiliary lane actions, and any other actions 
involving construction in this Corridor, planning for maintenance of traffic is an 
important consideration, but it is not an obstacle to implementation.    
n
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Intelligent Transportation Systems 
 
ITS actions generally involve a minimum of construction.  The major challenge of 
implementing ITS actions in the Corridor would be the planning necessary to develop a 
coordinated freeway management system. 
For the potential TDM actions, the major challenge may be finding a park & ride location 
near Exit 185 that is convenient, available and affordable.  Convenience is necessary to 
attract users.  Availability will require a willing seller or host of a park & ride lot.  
Affordability will require either a site that is either already a parking lot or a site that can 
be economically converted to a parking lot.  
 
Interchange Improvements 
 
Generally, intersection improvements at or near interchanges can be completed within the 
right-of-way.  The main exception may be at the intersection of Odlin Road and Outer 
Hammond Street, where widening on the southbound Odlin Road approach could require 
additional right-of-way. 
 
Each of the major interchange improvement actions would have its own unique 
challenges.  At Exit 182, both the flyover option and the median lanes option have very 
high capital costs, and the flyover could have right-of-way impacts as well.  At Exit 184, 
the realignment of the northbound on-ramp should be coordinated with planned projects 
to replace both the Union Street and Ohio Street bridges over I-95.  At Exit 186, the 
major challenges of the added fourth interchange ramp would be the capital cost and the 
mixed results it would have on Hogan Road traffic impacts.  North of Exit 187, a 
potential new interchange would have a high capital cost and require a substantial 
environmental planning effort that complies with the National Environmental Policy Act 
and the Maine Sensible Transportation Policy Act. 
 
Other Actions      
 
The challenges of signing improvements would be minimal, although new overhead signs 
would have a capital cost element. 
or the potential median barrier, the challenge would be finding the effective and 
 treatment.  A more detailed analysis of the median issues would likely 
e needed to find the most appropriate solution. 
 
Transportation Demand Management 
 
 
F
affordable median
b
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4. Benefit/Cost 
 
A benefit/cost analysis of the candidate actions was conducted to determine the relative 
cost-effectiveness of the actions in terms of the value of safety and mobility benefits per 
unit of cost.  The analysis offered an indication of economic feasibility and priority.  To 
evaluate the benefits of potential actions, the mobility and safety impacts of the actions 
were converted into benefits, expressed in 2010 dollars for the planning horizon year, 
2030.  The mobility benefits may include reductions in vehicle-miles traveled (VMT) and 
vehicle-hours traveled (VHT).  The safety benefits come from reduced crash costs.  The 
costs from Table 5.12 were converted into an annualized cost, with an assumed discount 
rate (6%) over the life of the action, 20 years for most actions and 10 years for 
intersection improvements. 
 
Table 5.14 summarizes the benefits and costs for potential actions analyzed.  Also shown 
is a benefit/cost (b/c) ratio based on the 2030 benefits and the annualized cost, all in 2010 
dollars.  An action with a b/c ratio greater than 1.00 demonstrates economic feasibility by 
having benefits that exceed costs.  An action showing a v/c ratio less than 1.00 is 
considered economically infeasible and is usually dismissed from further consideration, 
modified to improve its economic feasibility, or reconsidered in a future study. 
 
Table 5.14 Benefit/Cost at Future Traffic Volumes 
 
Location Description
Total Annual 
Reduction in Delay 
(vht)
Annual 
Mobility 
Benefit
Annual Safety 
Benefit
Mobility and 
Safety 
Benefits Capital Cost
Annualized 
Capital Cost
B/C 
Ratio
Ramp Junctions           throughout 
Study Area
Increase 
Accel/Decel 
Lane Lengths 4563 $50,200 $72,100 $122,300 $1,600,000 $139,000 0.88
Service Patrol Zone (as part of 
freeway management system)
Incident 
Response 51560 $642,000 $188,000 $830,000 (operating cost) $105,000 7.90
Odlin Rd and Outer Hammond
Intersection 
Improvements 37657 $453,000 $0 $453,000 $470,000 $64,000 7.08
Broadway and I-95 SB
Increase Right 
Turn Pocket 
Length 14692 $164,000 $0 $164,000 $190,000 $26,000 6.31
Stillwater Ave and I-95
Intersection 
Improvements 3420 $36,000 $0 $36,000 $690,000 $94,000 0.38
Hogan Rd and I-95 SB off
Intersection 
Improvements 135 $1,500 $600 $2,100 $300,000 $41,000 0.05
Hogan Rd and I-95 SB on
Intersection 
Improvements 75885 $814,000 $0 $814,000 $1,300,000 $177,000 4.60
Exit 182 Weaving Sections Flyover 2685 $22,000 $30,000 $52,000 $30,000,000 $2,610,000 0.02
Exit 182 Weaving Sections Median lanes 13644 $150,000 $9,000 $159,000 $15,500,000 $1,349,000 0.12
Union Street and I-95 NB
Realign          
On-Ramp 662 $7,300 $161,000 $168,300 $650,000 $57,000 2.95
Hogan Rd with Full 186 
Interchange
New 
Construction 41595 $446,000 $0 $446,000 $5,000,000 $435,000 1.03
Hogan Rd with Chase Road 
Interchange
New 
Construction 40475 $434,000 $0 $434,000 $9,000,000 $783,000 0.55
 
As Table 5.14 shows, several potential actions would be economically feasible at 2030 
traffic levels, but others would not because the safety and mobility benefits would be too 
small for the cost required for implementation.  In the case of auxiliary (accel/decel) lane 
improvements at ramp junctions, the overall b/c ratio for this strategy was less than 1.00, 
but some of the individual actions were economically feasible.   The most costly actions, 
the Exit 182 flyover and median lanes options and a new interchange north of Exit 187, 
all had b/c ratios well below 1.00. 
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riorities for future projects, each of the 
conomically feasible actions in Table 5.14 was reanalyzed for base year (2005) traffic 
l lane 
und on-ramp) were evaluated as a group.  The 
sults of the base year analysis are summarized in Table 5.15.  An action with a v/c ratio 
tions, would be a viable candidate to be 
onsidered as a near-term improvement, because the annual benefits of the project would 
fic Volumes 
To help with the challenge of setting p
e
conditions.  For auxiliary lanes, a selection of four economically feasible accel/dece
improvements (Exit 182B northbound on-ramp, Exit 184 northbound off-ramp, Exit 185 
northbound on-ramp, and Exit 185 southbo
re
greater than 1.00 for existing traffic condi
c
offset the annualized costs immediately.  An action economically feasible for traffic 
conditions in 2030, but not for conditions in 2005, could be considered a longer-term 
improvement to be implemented in a future year within the planning horizon.     
 
Table 5.15 Benefit/Cost at Existing Traf
 
Location Description
Total Annual 
eduction in Delay 
(vht)
Annual 
Mobility 
Benefit
Annual Safety 
Benefit
Mobility and 
Safety 
Benefits Capital Cost
Annualized 
Capital Cost
B/C 
Ratio
nts 1915 $23,000 $0 $23,000 $470,000 $64,000 0.36
ght 
Turn Pocket 
26,000 4.65
R
Selected Ramp Junctions           in 
Study Area
Increase 
Deceleration 
Lane Length 1212 $13,300 $48,000 $61,300 $480,000 $42,000 1.46
Service Patrol Zone (as part of 
freeway management system)
Incident 
Response 51560 $146,000 $188,000 $334,000 (operating cost) $105,000 3.18
Odlin Rd and Outer Hammond
Intersection 
Improveme
Increase Ri
Broadway and I-95 SB Length 10812 $121,000 $0 $121,000 $190,000 $
Stillwater Ave and I-95
Intersection 
Improvements 6671 $71,000 $0 $71,000 $690,000 $94,000 0.76
Hogan Rd and I-95 SB on
Intersection 
Improvements 19727 $212,000 $0 $212,000 $1,300,000 $143,000 1.48
Union Street and I-95 NB
Realign          
On-Ramp 0 $7,300 $161,000 $168,300 $650,000 $57,000 2.95
 
 
Based on the results shown in Table 5.15, the intersection, the intersection improv
at Odlin Road and at Stillwater Avenue would not have the benefit that other action
would have as near-term candidates.  However, most of the actions in Table 5.15 would 
have benefits that exceed costs at existing traffic lev
ements 
s 
els. 
VI Recommendations 
 
The recommendations of the Bangor I-95 Corridor Study are a combination of several 
complementary strategies aimed to achieve the study purpose of providing safe and 
efficient transportation service through the year 2030.  The near-term recommendations 
are a blend of specific projects to address the most immediate challenges.  These near-
term recommendations focus on getting the best operation possible out of the existing 
highway and making relatively low-cost improvements at specific locations most in need 
of attention.  The long-term recommendations are a blend of improvements to existing 
infrastructure and evaluations of potential interchange improvements to address the needs 
of 2030 and beyond.  The near-term and long-term recommendations are complementary 
in scope and are summarized in Figure 6.1.   
 
External factors such as the aging population, new technology, energy costs, truck 
weights, and the availability of transportation funding weigh heavily on the future of 
Maine’s transportation system.  These factors, along with trends in Maine’s economy, 
population, and land development, must be continually monitored to track their direction 
and anticipate future conditions.  Future patterns in these trends will guide future changes 
in the transportation system and the roles that the various transportation modes play in 
that system.   The recommendations for the I-95 Corridor provide for the needs of the 
traveling public, and also provide room to adapt to shifting trends and external factors. 
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Figure 6.1 Bangor I-95 Corridor Study Recommendations 
 
Mile/Exit Near-Term (1 to 10 years) Long-Term (more than 10 years)
188
187 Hogan
186
185 Broadway
184 Union
183 Hammond
182 I-395
181
Area-wide
Strategy Key:
Realign NB 
On-Ramp $650k
Improve SB Ramp 
Intersection $1.3m
Evaluate Potential 
for Interchange
Create Exit 185 
Park & Ride Lot
Install Traffic 
Monitoring 
Implement Service 
Patrol Extend Accel-
Decel Lanes $1.1m
Install Sensors 
on Bridge
Improve Odlin Rd. 
Intersection $470k
Improve SB Ramp 
Intersection $190k
Modify Lane Use 
Signing
Plan Freeway 
Mgmt. System
Evaluate Potential 
Exit 186 On-Ramp
Interchange 
Improvements
Intersection 
Improvements
Transp. Demand 
Mgmt. (TDM)
Intelligent Transp.
Systems (ITS)
Auxiliary Lane
Improvements
Other Actions
Extend Accel-
Decel Lanes $475k
Upgrade Median 
Treatment
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A. Near-Term Improvements 
 
The following pages summarize the near-term improvement recommendations for the 
Bangor I-95 Corridor Study.  These recommendations consist of intelligent transportation 
systems (ITS), transportation demand management (TDM), interchange, and auxiliary 
lane improvements to address some of the most problematic locations with reasonably 
affordable actions.  For each of the near-term improvements, the location, problems, 
recommended action, benefits, challenges, coordination needs, and status are identified. 
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Near-Term Strategy: Intelligent Transportation Systems 
 
Project: Remote Surface State Sensors 
City/Town: Bangor 
Location: I-95 at Kenduskeag Stream Bridge 
 
Problem: The segment of I-95 between Exits 184 and 185 in Bangor has a high 
number of single-vehicle lane departure crashes in cold weather due to slippery surfaces.  
 
Recommended Action: Install a set of remote surface state sensors in the vicinity of 
the bridge to monitor temperature and moisture on the roadway surface.  The data from 
these sensors would alert MaineDOT Maintenance & Operations staff to roadway surface 
conditions that may lead to crashes and allow staff to respond in a preemptive manner.  
 
Benefits:  
 Better surface condition data will allow Maintenance & Operations staff to 
treat the surface and alert motorists sooner so that the number of crashes 
caused by slippery conditions is reduced. 
 
Status: Potential candidate project for the Biennial Capital Work Program.
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Near-Term Strategy: Intelligent Transportation Systems 
 
Project: Interstate Highway Management System 
City/Town: Greater Bangor 
Location: I-95, I-395 
 
Problem: I-95 in Bangor has the highest Annual Average Daily Traffic volumes of 
any Maine highway north of Brunswick.  While most segments of I-95 operate 
effectively most of the time, incidents including vehicle crashes, vehicle breakdowns, 
stalled vehicles, and roadway debris compromise its capacity and safety.  Reductions in 
capacity caused by these incidents result in extreme congestion or major safety hazards, 
especially during times of high-volume travel or inclement weather.  Long backups of 
traffic have huge costs in terms of delay to users and wasted fuel and greatly increase the 
threat of crashes.  
 
Recommended Action: In an initial phase that builds on the existing ITS assets in 
the Greater Bangor area and other locations, begin to develop an Interstate highway 
management system that continually monitors operating conditions on the Interstate 
highways, promptly reports incidents to emergency responders, alerts motorists to 
deteriorated conditions ahead, and provides for the prompt resolution of incidents.  
Interstate highway management will require systems capable of full-time detection of 
traffic volume and speed to monitor real-time conditions. The systems and protocols 
shared by MaineDOT, the Maine State Police, and other entities will need to coordinate 
decisions, dispatch responders, and inform motorists.  The use of these tools should 
minimize the duration and severity of incidents so that the Interstate highways can 
perform to the best of their ability.  Initial attention should be directed toward the design 
of an Interstate highway management system, which may extend statewide, to take 
actions that can be readily implemented to improve coordination and the utilization of 
existing assets, such as variable message signs.  The design of the system should also 
define a plan for implementation of more extensive traffic monitoring on the highest 
volume Interstate segments in the Bangor area, communications to the public, and 
possible implementation of a service patrol for I-95 and I-395 to address incidents. 
 
In a second phase, implement the more extensive actions called for in the system design 
for improving monitoring capabilities on the highest volume segments of I-95 in the 
Bangor area, improving communications to the public, and possible implementation of a 
service patrol.   
 
Benefits:  
 Incidents on the Interstate highway system will be detected sooner and be 
resolved more quickly by responding agencies.  This will, in turn, reduce 
the traffic congestion and safety hazards caused by incidents.  
 Motorists will have better information on traffic conditions that lie ahead.  
They will be able to make better choices about the routes they take to 
avoided congested areas.  By reducing traffic entering congested areas, the 
highway system will operate more efficiently. 
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 With detectors to monitor traffic volumes and speeds, the MaineDOT will 
have better traffic information for monitoring highway operations and for 
planning to meet future highway needs. 
 
Challenges and Coordination Needs:    
 
 An Interstate highway management system in the Greater Bangor area 
must be a cooperative effort by MaineDOT, the Maine State Police, local 
government, and other related services.  A control system with protocols 
for managing information and operations needs to be established. 
 An Interstate highway management system must be maintained.  New 
facilities and services such as variable message signs, detection 
equipment, and service patrols must have sustained sources of funding. 
 
Status: Potential candidate project for the Mid-Range Plan. 
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Near-Term Strategy: Auxiliary Lanes 
 
Project: Auxiliary Lane Improvements at Selected On- and Off-Ramps 
City/Town: Bangor 
Location: I-95, Exits 182 through 185 
 
Problem: Many on-ramps and off-ramps along I-95 in Bangor have inadequate 
acceleration and deceleration lanes for existing and future traffic volumes.  These lanes 
are too short to adequately allow vehicles to comfortably accelerate or decelerate between 
mainline speeds on I-95 and low speeds on the ramps.  These ramp conditions result in a 
reduced level of service and reduced safety for travelers using I-95.   
 
Recommended Action: Make auxiliary lane improvements at selected ramp 
junctions where the safety and mobility benefits of lengthening acceleration or 
decelerations make such improvements economically feasible under current traffic 
conditions.  The four recommended improvement locations are at the Exit 182B 
northbound on-ramp, the Exit 184 northbound off-ramp, the Exit 185 northbound on-
ramp, and the Exit 185 southbound on-ramp.  The added length of auxiliary lanes will 
provide adequate acceleration and deceleration lengths between the highway-speed 
mainline of I-95 and the low-speed ramps.  They should be parallel to the mainline 
through lanes in these high-volume locations.   
 
Benefits:  
 Overall levels of service at ramp junctions will be improved. 
 Vehicular movements at the improved ramps will be safer.  Merge 
movements at the on-ramps and diverge movements at the off-ramps will 
be accomplished more smoothly. 
 
Challenges and Coordination Needs:    
 
 Opportunities exist to coordinate these improvements with other near-
terrm improvements at Exits 184 and 185. 
 Night work should be considered to minimize traffic impacts to I-95 
traffic during construction.  
 Interstate Maintenance funds can be used for auxiliary lane improvements. 
 
Status: Potential candidate project for the Biennial Capital Work Program. 
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Near-Term Strategy: Transportation Demand Management 
 
Project: Exit 185 Park & Ride Facility 
City/Town: Bangor 
Location: Vicinity of I-95 Exit 185 (Broadway) 
 
Problem: For users of I-95 and connecting highways, few formal park & ride 
facilities exist in eastern and northern Maine.  Until the past year, only one existed east 
and north of Pittsfield.  The lack of formal park & ride facilities limits the opportunities 
for travelers to rideshare.  Successful park & ride facilities have typically been located 
near intersection and interchanges used by large numbers of long-distance travelers of 
arterial highways.   
 
Recommended Action: Establish a formal park & ride facility in the vicinity of  
Exit 185 in Bangor.  This facility may be located in an existing parking lot or a new site, 
with appropriate signing and amenities.    
 
Benefits:  
 I-95 users from the East Side of Bangor will have convenient access to a 
park & ride facility when traveling to destinations on I-95 and Route 15.  
 Users of the park & ride facility will reduce vehicle-miles traveled on I-95 
and other routes.  This reduction in vehicle-miles will also conserve fuel, 
reduce traffic delays, and improve highway safety. 
 Park & ride users at Exit 185 can be connected to the Bangor Area 
Transportation (BAT) bus route system, which has two bus routes that 
serve the Exit 185 area.  
 
Challenges and Coordination Needs:    
 The vicinity around Exit 185 has very limited vacant land, but potential 
sites exist at the parking lots of established businesses. 
 Establishing a park & ride facility will require cooperation with affected 
businesses and property owners. 
 
Status: Unfunded and unscheduled. 
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Near-Term Strategy: Intersection Improvements 
 
Project: Exit 185 South Ramps Intersection Improvement 
City/Town: Bangor 
Location: I-95, Exit 185 (Broadway) 
 
Problem: The south off-ramp of Exit 185 has inadequate vehicle storage capacity for 
the off-ramp approach to the signalized Broadway intersection.  This results in inefficient 
traffic flow on the off-ramp approach and leads to excessive intersection delays and 
traffic queues that create a safety hazard on the southbound off-ramp.   
 
Recommended Action: Extend the length of the right-turn lane on the southbound 
off-ramp.  
 
Benefits:  
 Delays at the Broadway intersection will be reduced. 
 Queues of vehicles on the southbound off-ramp will be shortened, and 
safety at the ramp junction on the I-95 mainline will be improved. 
 
Challenges and Coordination Needs:    
 For construction, a traffic maintenance plan will be needed to allow the 
necessary work to be done while traffic flow is accommodated.  Nighttime 
construction may be a consideration. 
 
Status: Potential candidate project for the Biennial Capital Work Program or the Mid-
Range Plan. 
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Near-Term Strategy: Intersection Improvements 
 
Project: Exit 187 South Ramps Intersection Improvement 
City/Town: Bangor 
Location: I-95, Exit 187 (Hogan Road) 
 
Problem: Hogan Road in the vicinity of Exit 187 experiences poor levels of service 
during p.m. peak hours.  The longest delays occur at the intersection of Hogan Road and 
Bangor Mall Boulevard and Springer Drive, west of the Exit 187 southbound ramps.  
Uneven utilization of the southbound and eastbound approaches to the intersection results 
in excessive delays. 
 
Recommended Action: Modify the eastbound approach to the Exit 187 southbound 
ramps intersection to provide a through lane, a right-turn lane, and a shared through and 
right-turn lane.  This will increase the number of lanes available for right turns to the 
southbound on ramp from one to two.  In addition, increase the width of the southbound 
on-ramp to two lanes.  
 
Benefits:  
 Delays at the Bangor Mall Boulevard intersection would be reduced.  This 
would improve the level of service from F to E at the Bangor Mall 
Boulevard intersection. 
 At the intersection of Hogan Road and the southbound ramps, delays 
would be reduced and the level of service would improve.  
 
Challenges and Coordination Needs:    
 For construction, a traffic maintenance plan will be needed to allow the 
necessary work to be done while traffic flow is accommodated.  Nighttime 
construction may be a consideration. 
 
Status: Potential candidate project for the Mid-Range Plan. 
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Near-Term Strategy: Interchange Improvements 
 
Project: Exit 184 Northbound On-Ramp Improvement 
City/Town: Bangor 
Location: I-95, Exit 184 (Union Street) 
 
Problem: The northbound side of Exit 184 has three high crash location: the ramps 
intersection with Union Street, the merge point of the northbound on-ramp with the I-95 
mainline, and the I-95 mainline upstream of the merge point.  At the Union Street 
intersection, there are an unusually high number of angle crashes involving northbound 
off-ramp traffic crossing Union Street.  A connection from this intersection, using a 
portion of the northbound on-ramp, to Ohio Street attracts this cross traffic.  There are 
also a high number of rear-end crashes at or near the on-ramp merge point.  At the merge 
point, the on-ramp acceleration lane is too short, and the adjacent cemetery and 
downstream bridge (over the Kenduskeag Stream) prevents extension of the acceleration 
lane northward. 
 
Recommended Action: Reconstruct the northbound on-ramp to provide a shorter 
ramp and a longer acceleration lane.  Close the roadway connecting the on-ramp with 
Ohio Street.  
 
Benefits:  
 The realigned northbound on-ramp will address two high crash locations 
at the merge point of the ramp. 
 The realigned northbound on-ramp will lengthen the acceleration lane by 
400 feet. 
 Closure of the Ohio Street connection from the northbound ramps will 
eliminate a major source of crashes at the Union Street intersection. 
 
Challenges and Coordination Needs:    
 Construction of the improvement will require maintenance of traffic in an 
area where the median is very narrow. 
 Bridge replacement projects for Union Street and Ohio Street bridges over 
I-95 are in the design process for construction within the next five years.  
Opportunity exists to coordinate the northbound on-ramp improvement 
with the two bridge replacement projects. 
 
Status: Available high-priority funding for Exit 184 may be used for this 
improvement action. 
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Near-Term Strategy: Other Actions 
 
Project: Modify Lane Use Signing 
City/Town: Bangor 
Location: I-95 Mainline 
 
Problem: A high proportion of the traffic on I-95 in Bangor is locally generated 
traffic using the on- and off-ramps of the Bangor interchanges.  Longer-distance travelers 
who would normally travel in the right lane through low-volume rural areas encounter 
conflicts with local traffic entering from and exiting to the interchange ramps on high-
volume I-95 in Bangor.    These conflicts contribute to the crashes and other operational 
problems experienced by motorists traveling through Bangor.  Existing “Keep Right 
Except to Pass” signs on the I-95 approaches to Bangor encourage travelers use the right 
lane.  
 
Recommended Action: As an initial step, remove the “Keep Right Except to Pass” 
signs located in Bangor (northbound approach) and Orono (southbound approach).  As a 
further action, modify existing overhead signing to encourage use of the left lane by non-
ramp traffic, particularly on the northbound and southbound approaches to Exit 182, 
where ramp traffic is more than two thirds of total traffic.   
 
Benefits:  
 Sign modifications should reduce the overuse of the right lane of I-95 
through Bangor and reduce operational problems near interchange ramps. 
 
Status: The Regional Traffic Engineer is planning to remove the “Keep Right Except 
to Pass” signs. 
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Near-Term Strategy: Other Actions 
 
Project: Median Safety Improvement 
City/Town: Bangor 
Location: I-95, between Exit 183 and Exit 186 
 
Problem: A two-mile portion of I-95 in Bangor, between Exits 183 and 186, has 
some of the narrowest median widths on the Interstate System in Maine.  For most of this 
portion, the median between the northbound and southbound traveled ways is 16 feet or 
10 feet in width.  Using W-beam guardrail and glare foils to protect motorists, this stretch 
of I-95 requires frequent attention by highway maintenance crews to maintain the 
functionality of these safety features.  The high need for maintenance attention exposes 
workers to high-volume, high-speed traffic conditions and results in high labor and 
materials maintenance costs. 
 
Recommended Action: As part of a statewide review of Interstate medians, 
evaluate the best overall median treatment for this portion of I-95, in terms of 
effectiveness, cost, and maintenance effort.  Potential treatments include upgraded 
conventional guardrail, cable guardrail, thrie beam guardrail, and concrete barrier.  
Implement the recommended treatment.   
 
Benefits:  
 The I-95 median in Bangor will have a modernized median that will 
provide protection for motorists and maintenance staff at a reasonable 
cost. 
 
Challenges and Coordination Needs:    
 Improvements to the I-95 median in Bangor will need to be prioritized 
with other median improvements statewide. 
 Bridge replacement projects for Union Street and Ohio Street bridges over 
I-95 are in the design process for construction within the next five years.  
Opportunity exists to coordinate the median improvement with the two 
bridge replacement projects. 
 
Status: A statewide review of Interstate medians in progress. 
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B. Long-Term Improvements 
 
The long-term improvements to the I-95 Corridor draw from each of the auxiliary lane, 
intersection improvement, and interchange improvement strategies. As with the near-term 
improvements, the location, problems, recommended action, benefits, challenges, 
coordination needs, and status of the long-term improvements are identified.  Monitoring 
of I-95 conditions, near-term improvement effectiveness, and external trends will be 
necessary to determine if adjustments to the long-term recommendations are needed.   
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Long-Term Strategy: Intersection Improvements 
 
Project: Odlin Road Intersection Improvement 
City/Town: Bangor 
Location: Off I-95, Exit 182 (I-395) 
 
Problem: Analysis of future conditions shows that traffic queues at the intersection 
of Odlin Road and Outer Hammond Street, west of Exit 182, will exceed the available 
storage lane lengths, particularly on the eastbound and southbound approaches.  Queues 
that are too long for the available storage lanes  reduce the capacity and efficiency of the 
intersection.  
 
Recommended Action: Construct a second southbound left-turn lane and lengthen 
the eastbound left turn lane.  
 
Benefits:  
 Queues and delays at the intersection will be shortened. 
 
Challenges and Coordination Needs:    
 Some additional right-of-way along Odlin Road may be needed. 
 For construction, a traffic maintenance plan will be needed to allow the 
necessary work to be done while traffic flow is accommodated.  Nighttime 
construction may be a consideration. 
 
Status: Potential candidate project for the Mid-Range Plan. 
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Long-Term Strategy: Auxiliary Lanes 
 
Project: Auxiliary Lanes at On- and Off-Ramps 
City/Town: Bangor 
Location: I-95, Exits 182 through 187 
 
Problem: Many on-ramps and off-ramps along I-95 in Bangor have inadequate 
acceleration and deceleration lanes for existing and future traffic volumes.  These lanes 
are too short to adequately allow vehicles to comfortably accelerate or decelerate between 
mainline speeds on I-95 and low speeds on the ramps.  These ramp conditions result in a 
reduced level of service and reduced safety for travelers using I-95.   
 
Recommended Action: As parts of future projects along I-95, upgrade the ramp 
junctions from Exit 182 to Exit 187 not addressed in near-term improvements to provide 
adequate acceleration and deceleration lengths between the highway-speed mainline of I-
95 and the low-speed ramps.  The added length of auxiliary lanes should be parallel to the 
mainline through lanes in these high-volume locations.  The ramps in need of these 
improvements are shown in Figure 4.1. 
 
Benefits:  
 Overall levels of service at ramp junctions will be improved. 
 Vehicular movements at the improved ramps will be safer.  Merge 
movements at the on-ramps and diverge movements at the off-ramps will 
be accomplished more smoothly. 
 
Challenges and Coordination Needs:    
 
 Priorities should be set to ensure that auxiliary lane improvements are 
programmed in at the appropriate times.  Factors that could assist in the 
prioritization include up-to-date traffic volumes, recent crash history, the 
magnitude of geometric deficiencies, and the ability to coordinate with 
other I-95 projects such as resurfacing, hazard elimination, and bridge 
projects.  It is expected that many improvement locations could be 
addressed at the same times as future resurfacing projects.   
 Night work should be considered to minimize traffic impacts to I-95 
traffic during construction.  
 Interstate Maintenance funds can be used for auxiliary lane improvements. 
 
Status: Potential candidate project for the Mid-Range Plan. 
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Long-Term Strategy: Interchange Improvements 
 
Project: Exit 187 Access Improvement Feasibility Study 
City/Town: Bangor 
Location: I-95, Exit 187 and surrounding area 
 
Problem: Exit 187 remains a heavily used interchange on I-95 due to the 
commercial attractions of the Hogan Road area, anchored by the Bangor Mall and other 
retail developments.  Near-term improvements can be implemented to reduce existing 
and future traffic congestion in the Hogan Road area, but future development in the area 
could lead to a reoccurrence of traffic congestion that the area has experienced in the 
past.  Major interchange improvements are not an economically feasible solution at the 
present time.   
 
Recommended Action: In the long term, the need for major interchange 
improvements may need to be revisited.  Potential options to consider may include the 
improvement of the existing Exit 187 interchange, addition of a northbound on-ramp 
from Exit 186, construction of a new interchange north of Exit 187, or multimodal 
transportation improvements.  The options to consider will depend, in part, on the future 
patterns of development in the area, energy costs, and other factors. 
 
Benefits:  
 A study outcome that will identify a feasible course of action(s) that will 
maintain or improve I-95 accessibility to the Hogan Road commercial area 
with safety and adequate mobility. 
 
Challenges and Coordination Needs:    
 
 Land use patterns and site design features of future developments will 
affect future mobility and safety in the Hogan Road area. 
 Any consideration of major changes to an existing interchange or a new 
interchange will require the identification of issues affecting the natural 
and man-made environments.  A feasibility study that advances such 
major changes will lead to a further assessment of environmental impacts 
through the decisionmaking process of NEPA (the National 
Environmental Policy Act) and STPA (Maine’s Sensible Transportation 
Policy Act). 
 
Status: Unfunded and Unscheduled.    
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LOS A B C D E F
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ramp vol main vol main vol ramp vol ramp vol main vol main vol ramp vol
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LOS A B C D E F
Southbound Northbound Southbound Northbound
ramp vol main vol main vol ramp vol ramp vol main vol main vol ramp vol
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How o ften d o  yo u use  I-95 in Ba ng o r?  (Che ck o ne .) 
64%
23%
7%
6%
almost daily
almost weekly
1 to 3 times a month
less than monthly
 
 
Are  yo u sa tis fied  with the  way  I-95 in Ba ng or works  now? (Che ck one .)
7%
42%
38%
13%
very satisfied
somewhat satisfied
somewhat dissatisfied
very dissatisfied
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For the  p ro b le ms yo u checke d  in Ques tion 3, p le a se  ra nk the  p rob lems fro m mo st se rio us to  
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